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“WE have been using Powers Temperature Control 

on our hot water tank for the past 20 years. It is still 
working perfectly and has never been off the line.’’ 

..» writes Mr. H. C. Thurston, Chief Engineer of the STATE MUTUAL LIFE 
ASSURANCE CoO. of Worcester, Mass. 


= 
The first cost of Powers control is you get the best type of control for . 4 
sometimes higher but its greater de- any particular purpose. . | : 
pendability and long life make it Wo other firm can offer you the ; . 1x 
T 











cheapest in the end. int ol imunis sO 
perience gained by SS 


* Powers engineers in providing water 
temperature control for every con- . a 
Engineering Service—When-_ ceivable purpose in all types of build- - . 
ever you have a problem of water ings and industries, and no other firm hr r, Po : 1 | , ae 
temperature control callin a Powers can offer you so large a variety of \ Yi | [—2-; Ea 
engineer. His recommendations may controls—only a few of our simplest ™ 
save you considerable time and help _types are shown here. J 
' 








THE POWERS REGULATOR CO.,—45 years of Temperature and Humidity Control—Offices me 
in 45 Cities—See your phone directory—2720 Greenview Avenue, CHICAGO—231 East 46th oe \ 
Street, New YOorK—1808 West Eighth Street, Los ANGELES—106 Lombard Street, TORONTO. = 4 Fi 
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@ Sessions on air conditioning for 
health and in the treatment of disease, 
and on acoustics in air conditioning 
and ventilating work, featured the 
American Society of Heating and Ven- 
tilating Engineers’ annual meeting in 
St. Louis last month, the proceedings 
of which are to be published in the 
Journal Section of the A.S.H.V.E. in 
our next issue. Among the un- 
announced events on the meeting pro- 
gram was an address by Capt. Richard 
Reiss of the London County Council 
Housing Authority, who described the 
work being done in England on clear- 
ance of slum areas and low cost hous- 
ing of low income groups. Some 60,- 
000 units have been constructed in 
England since the World War, said 
Capt. Reiss. An address by Prof. 
G. L. Larson, retiring president of the 
A.S.H.V.E., at the annual banquet, was 
broadcast over a 27 station network. 
Prof. Larson was introduced to the 
radio audience by Bennett Chapple, 
“Tronmaster” of the Armco program, 
Armco devoting part of its radio time 
to the A.S.H.V.E. as it did last year... . 
Dr. Arthur C. Willard, president of 
the University of Illinois, was the prin- 
cipal speaker of the evening. 


@ The first issue of “Air Conditioning 
Trends,” devoted to reporting news 
from the sales side of air conditioning, 
was mailed last month from “Air Con- 
ditioning Headquarters,” the Keeney 
Publishing Co., publishers of HEatING, 
PipInc AND ArR CONDITIONING and 
“American Artisan.” Up-to-the- 
minute, “Trends” devoted its first num- 
ber to the public utility’s place in the 
air conditioning picture, and effective 
cooperation of the manufacturer, the 
engineer and the contractor with the 
public service company in promoting 
the sound growth and wise develop- 
ment of the industry. Featured 
was an interview with George E. 
Whitwell, vice-president in charge of 
sales of Philadelphia Electric Co., 
whose co-operative promotion plan 
that helped to stabilize air conditioning 
sales was described in another article. 
An analysis of data from an Edison 
Electric Institute report, a preview of 
A.S.H.V.E. research, and an article on 
forced air heating and residential air 
conditioning were included. 


® Marshall Field and Co., Chicago, is 


to spend over a million dollars this 
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year in air conditioning and moderniz- 
ing its loop and Oak Park stores, 
President Frederick D. Corley an- 
nounced last month. . . . Air condi- 
tioning is to be installed for the base- 
ment and first floor of both the State 
and Wabash stores, as well as the store 
for men, and for the entire Oak Park 
unit. . . . According to Mr. Corley, 
air conditioning of Field’s Evanston 
store is only a matter of time. 

One of the problems to be solved in 
the design of the air conditioning s¥s- 
tem is caused by the two “wells” in 
the State street store, one of which 
extends to the top of the building and 


the other of which goes up six floors. 


@ “Talks” is the title of a pamphlet 
just pwblished reporting the addresses 
made by the principal speakers at the 
Westinghouse air conditioning distrib- 
utors’ meeting in December. H. W. 
Reding of Danforth Co., Pittsburgh, 
spoke on “Organized for Business”; 
Benjamin Natkin of Natkin and Co., 
Kansas City, on “How We Closed the 
Toughest Job This Year’; A. C. Buen- 
sod of Buensod-Stacey Air Condition- 
ing, Inc., New York City, on “What 
It Takes to Sell the Large Buyer,” and 
Arnold Goelz, Kroeschell Engineering 
Co., Chicago, on “The Difference Be- 
tween Profit and Loss in the Air Con- 
ditioning Distributors’ Business.” .. . 
The importance of engineering in air 
conditioning was stressed by several of 
the speakers. Mr. Reding stated there 
is little doubt that a general air con- 
ditioning business is an engineering 
business, and that an _ organization 
must consist of engineers, with addi- 
tional specialized talents for designing, 
selling, installing, servicing and man- 
agement. Mr. Goelz stressed the ne- 
cessity of making very complete de- 
tailed drawings so that a system will 
be installed correctly and without loss 
of time; such drawings are the most 
effective means of keeping down the 
cost of installation and insuring proper 
results, he said. 


@ Gross business transacted by the 
Federal Housing Administration up to 
January 1, 1937, totaled $1,350,157,149, 
according to Stewart McDonald, Fed- 
eral Housing Administrator. This in- 
cluded mortgages selected for ap- 
praisal, commitments to insure large 
scale housing projects and moderniza- 
tion and repair notes insured. . . . Ap- 
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proximately $810,000,000 of this was 
transacted during the year 1936. 
Mortgages on large scale housing proj 
ects approved up to January 1 
amounted to $41,141,000, 


@ An outstanding feature of the year's 
air conditioning statistics for Chicago 
was the amount of horsepower con- 
tracted for in December. Contrary to 
the usual winter slump, December rep- 
third 
total for the year, sixteen new plants 


resented the highest monthly 
being installed or contracted for, with 
a capacity of 1044 tons or 1205 hp. This 
was an increase of 78 per cent in num- 
ber and 560 per cent in capacity over 
December, 1935. . Air conditioning 
has “definitely arrived” as one of the 
world’s leading industries, said L. R. 
Boulware of Carrier Corp. at a_ spe- 
cial meeting of Carrier engineers at 
Newark last month, which was called 
for reorganization necessary because of 
increased ‘business, both in large and 


. At the A.S.R.E 
York in December, 


small installations. . . 
meeting in New 
Mr. Boulware pointed out that “the 
engineer has a far greater degree of 
activity in sales work in the air-condi- 
tioning business than in any other that 
I have known anything about before 
The engineer is inseparably connected 
with the sale, rather than just design 
ing and building a product which he 


hands to some salesman.” 


@ Alex Dow, president of The Detroit 
Edison Co., was awarded the Ameri- 
can Institute of Electrical Engineers 
Edison Medal for 1936, “for outstand- 
ing leadership in the development of 
the central station industry and its 
. T. A. Marsh, 
Iron Fireman Mfg. Co., has been 


service to the public.” .. 


elected chairman of the executive com- 
mittee of the fuels division of the 
American Society of Mechanical Engi- 
neers. A symposium on corrosion 
testing and one on lubricants are to 
be features of the American Society 
for Testing Materials’ regional meeting 
at the Palmer House, Chicago, March 
2 and 3. 
committees will be held during the 
week, . . . The National Oil Burner 
Exposition to 


Some 100 meetings of Society 


and Air Conditioning 
be held in Philadelphia March 15-19 
is expected to be the largest and most 
representative in the history of the 
industry, according to G. Harvey Por- 
ter, managing 
Burner Institute. 


director of the Oil 
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No Landiubbers, J. Stanley Company supply Heat Wave? What of it? This Carrier Waste Space with old-fashioned 
meats and provisions for liners. To keep meats ammonia Compressor and Evaporative bunker-coils?:, Not in the Stanley 
in frozen condition, Mr. Stanley selected Car- Condenser keeps freezing room at 3°F., Company fre foom! One Carrier 
rier Refrigeration for modern Bayonne, N.J. to 5°F., humidity at 87%. Well-pleased, Cold Diffuse®, foeated at end of room, 
plant, reports after one year’s use: “I would Mr. Stanley says “$1.00 per month for keeps tempe} within 2°, pro- 
unquestionably select your company were I to water .. . the Carrier Evaporative Con- tects food pupify, ayoids discolora- 
duplicate the job.” denser has practically paid for itself.” tion. Defrostéd in’ 5 minutes. 


— 


Gentle As a Breeze, cold, humidified air is kept constantly in motion, Green Goods, too, are kept fresh and whole- 
reaching every remote part of the Stanley Company freezing room. No some in a separate cooling room. Ceiling type 
“dead spots’’ where odors form and collect. Dripping and sweating elimi- Carrier Cold Diffusers, working in connection 
nated—walls and ceilings as dry and sanitary as a living room. Even with small, economical Carrier compressors keep 
when freshly killed meats are stored, you find no fog, no condensation. walls and ceilings clean and dry. 


Modern Refrigeration for Every Need . Be“ Wituls H. carmen 


and his organization 
: , , ae ‘ - pn mein ie work 
Modern refrigeration requires the efficient handling of air. have devoted their \ ‘di 
~ Ale SAP exclusively to air condi- 
And more than 25 years ago, Willis H. Carrier* disclosed tioning since his first 
the Carrier Law to the American Society of Engineers. So installation in 1902. 
when you select Carrier Refrigeration, you not only get the 
skill and experience which has improved refrigeration in seeenneensenss 
yacking houses, dairies and retail stores throughout the , ; 
p ld 6 : il Ole aia sie ke tm a “st 2 k CarrieR Corporation, Desk 203 
world—you get the genius responsible for such history-mak- 850 Frelinghuysen Avenue, Newark, N. J. 
ing air conditioning installations as those in Radio City, the Without obligation, send me booklet on Carrier 
Waldorf-Astoria, Macy’s, the Queen Mary, and railroad Commercial Refrigeration. 
trains of the nation. Your local Carrier dealer has this ex- NAME............. 
perience at his command. Call him today. Learn how Car- COMPANY 
rier Air Conditioned Refrigeration prevents fogging, keeps ADDRESS 
walls and ceilings dry, and saves you money. 
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Engineering Research, checked by individual performance tests on each pump. QUALITY 
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Heating System Control Methods 


for Reducing Fuel Consumption 


By Kalman Steiner* 


N previous issues, the author and Paul R. Unger 
I have discussed efficient combustion and efficient fire 

control.* It has been pointed out that effective use 
of modern methods of combustion control results in low 
cost of steam generation. But in the heating of large 
buildings, another factor—efficient steam utilization— 
is equally as important as efficient steam generation. It 
is our purpose this month to review the means and 
methods available for heating buildings with minimum 
steam consumption. 

Heating plants are designed for the most severe 
weather condition generally prevailing in any particular 
locality, and are sized to heat a building to 70 F when 
the outdoor temperature is at the lowest assumed for 
design purposes. In most regions this lowest tempera- 
ture exists less than 5 per cent of the heating season, 
so that even during the daytime the heating system is 
not called upon for its maximum output during about 
95 per cent of the season. In addition, most buildings 
do not require 70 F inside temperature at night, so that 
here again the load condition is considerably less than 
the plant’s capacity. It therefore becomes necessary to 
control the heating plant output; this can be accom- 
plished manually or automatically, and it can be based 
upon direct fire control or principally upon control of 
the heating system itself. 

In many medium sized buildings, such as apartments 
and small hotels, the firing device—either oil burner, 
stoker, or gas burner—can be and is operated directly 
from a room thermostat placed in a position representing 
as Closely as possible an average temperature condition 
for the entire building. This results in intermittent op- 
"fee Resinessiog Co., Chicago, IIl. 
Steiner, 

_?“How to Operate Oil Fired Heating Plants Efficiently,” by Paul R. 
Unger and Kalman Steiner, Heatrnc, Prpinc anp Arr CONDITIONING, 
May, 1936, pp. 255-258. ‘The Combustion Process and Boiler Effi- 
ciency,” by Paul R. Unger and Kalman Steiner, Heatinc, PirinG anp 
Aix ConpiTioninG, July, 1936, pp. 361-364. “Combustion Control for 


Oil Fired Boiler Plants,” by Kalman Steiner and Paul R. Unger, HeEat- 
ING, PrpInc AND AIR ConDITIONING, October, 1936, pp. 544-547. 


Copyright, 1937, by Kalman 


eration of the burner, and if the heating system is in 
fair condition and the steam circulation is good, the 
control will be fair (that is, as satisfactory as the ther- 
mostat location is truly average for the building), and 
fuel consumption will be kept within reasonable limits. 
This method, however, has the objectionable features 
that it is difficult to select a point of average tempera- 
ture for the thermostat location; that the building tem- 
perature may vary over a fairly wide range between 
cycles of burner operation; and that the occupants of 
the room selected for the thermostat location may, con- 
sciously or unconsciously, affect the heating of the en- 
tire building. 

If the thermostat be omitted entirely, and the burner 
be placed under control of a pressure switch, then the 
boiler pressure will be maintained between the upper 
and lower limits of this switch. This method will assure 
a continuous supply of steam to the radiation, but thie 
only way that the building occupants can regulate room 
temperature is by opening and closing the radiator valves 
or windows. This is decidedly an uncertain method of 





In general, a heating plant operates at some point 
below its maximum capacity 95 per cent of the 
time, which means that control is essential to 


methods of several 


economy. Efficient control 
types are available, and it is the author’s purpose 
to describe them and review their features, as well 
as to discuss reducing fuel waste by the proper con- 
trol and the correct operation and maintenance of 
plant and building heating systems. His article is 


particularly valuable in the concise explanation of 
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the various heat control methods which is included 
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regulation, and the resultant fuel consumption is usu- 
ally high. A similar method is to place the burner, if 
either gas or oil, under modulating or high-low control, 
so that the fire size or fuel firing rate is proportioned 
to boiler pressure. Both these methods are extensively 
used in small and medium sized buildings, but as a rule 
are wasteful of fuel. 

The fuel burner can be relieved of direct responsi- 
bility for co-ordinating its operation to steam require- 
ments by placing the steam admission to the piping 
system under the control of a main steam valve. Then 
the burner has only to maintain a head of steam, so that 
at any time that the main steam valve opens, steam will 
be available. In this way the operation of the main 
control valve indirectly controls the fuel firin# device, 
for as soon as the valve either stops or restricts the 
steam flow into the piping system, the burner begins 
building up steam pressure in the boiler, and the boiler 
pressure control either cuts off or dimin- 
ishes the fire correspondingly. There are a 
number of commercial forms of apparatus 
for effecting the operation of such steam 
valves; although some of these are adapt- 
able only to steam valve control, most of 
them can be connected directly to the burner 
and accordingly regulate steam valve or 
burner independently or simultaneously. 

The several methods for controlling the 
supply of steam to the heating system differ 
considerably. In one system the main steam 
valve is operated by a control device actu- 
ated by outdoor temperature. The lower 




















Method of recessing control instrument into 
wall box, with bulb attached to “last” ra- 
diator. Instrument also has outdoor bulb 
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Control panel in office building for zone control system 
of direct radiation through electro-pneumatic pilot valves 


the outdoor temperature, the shorter the interval between 
successive openings of the valve. Also, the valve will 
remain open for a greater time when it does open. 

In another system, a control device installed on the 
roof of the building is heated electrically at frequent in- 
tervals. This control device is so designed that the rate 
at which it loses heat when the current is off will match 
the rate at which the building loses heat. In this way 
the time required for the control device to cool, when 
the heating current is off, determines the admission of 
steam to the heating system. 

A third system uses a number of thermostats in rep- 
resentative locations throughout the building, and the 
readings of all of them are averaged electrically. This 
average temperature of the building then automatically 
operates the main valve controlling the steam supply to 
the heating system. 

It must be borne in mind that there are many factors 
in addition to outdoor temperature that influence the 
rate of heat loss from a building ; among them are wind 
direction and velocity, and solar radiation. There are 
also many factors other than outside temperature that 
influence the rate at which heat must be supplied to a 
building, among them being relative humidity, individual 
opinions as to comfortable temperature, percentage of 
occupancy, hours of building tenancy, ventilation or air 
changes within the building, etc. Moreover, all types of 
controls are not alike in their reactions to the different 
factors; some will compensate more effectively for cer- 
tain factors than will others. Hence, it is obvious that 
building temperature control is a complex subject. 


Various Types of Control Systems 


The following is a review of some commercial types 
of control equipment with an analysis of their operating 
features. 


Method No. 1—This method balances outside tem- 
perature against radiator temperature, roughly in a man- 
ner that will result in a 2 deg temperature increase above 
70 F in the radiator for each 1 deg temperature drop 
below 70 F outdoors. The instrument consists essen- 
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Regulator having outdoor bulb, controlling oper- 
ation of main steam valve through pilot valve 


tially of a bourdon tube which actuates a mercury 
tube for electrical switching. Two fluid contain- 
ing bulbs are connected by fine tubing to the bourdon 
tube. One bulb is placed outdoors; the other is 
clamped to the control radiator in such manner that 
it registers or responds to the average temperature 
of the entire radiator. As the outside bulb cools its 
fluid contracts, causing the bourdon tube to alter its 
shape and consequently to tilt the mercury tube into 
the position that will close an electrical circuit for 
opening the main steam valve, or start the oil or 
gas burner or coal stoker, as the case may be. As 
soon as steam reaches the radiator the fluid in the 
radiator bulb begins to expand ; when the expansion 
in this bulb is equal to the contraction in the out- 
door bulb the bourdon tube will again assume its 
normal position, and the electrical circuit will either 
be opened or reversed, depending on the control 
wiring. In either case the steam supply to the radi- 
ator will be shut off. 

The relation between the rise in radiator tempera- 
ture and the drop in outdoor temperature depends 
upon the relative sizes of the outdoor and radiator 
bulbs. For steam systems, the radiator bulb is made 
twice as long as the outdoor bulb, and this relation 
will cause the instrument to raise the radiator tem- 
perature 2 deg for each 1 deg that the outdoor tem- 
perature drops. Ifa building is to be equally heated 
throughout, it is important that the distribution of 
steam to all the radiators be rapid and uniform; in other 
words, the first and last radiators should receive steam at 
approximately the same time. To accomplish this it fre- 
quently is necessary to install orifices in the steam supply 
connection to all of the radiators. (Orificing will be dis- 
cussed in some detail later.) 

In addition to the “on and off” type, this method can 
also be supplied in a modifying or throttling type, 
whereby the steam control valve is made to assume such 
a position that steam is supplied constantly and in such 
quantity that the radiator temperature is held steadily 
at the point set by the outdoor bulb at any time. 


Method No. 2—This method regulates the heating of 
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a building solely from the outside temperature, operating 
the burner or steam valve intermittently. The frequency 
and length of the operating periods depend upon the 
outdoor temperature. This instrument is based upon the 
assumption that the heating plant should operate con- 
tinuously when the outdoor temperature is as low as the 
base temperature assumed for design and, furthermore, 
that when the outdoor temperature is higher than this 
design minimum, the heating system should operate for 
a correspondingly shorter time. In addition to varying 
the period and frequency of operation of the firing equip- 
ment or the main steam valve, this method also varies 
the time at which the heating system is turned on in the 
morning and shut off at night—the colder the weather 
the earlier the start and the later the shut off. 

The expansion or contraction of the fluid in the out- 
side bulb causes the selection of the proper path of con- 
tact of a contact point upon the surface of a rotating 
disc, which disc has metallic embossments upon it to 
complete an electrical circuit whenever the contact point 
is in a position touching them. The resultant circuit en- 
ergizes a relay, from which proper switching is provided 
to control the firing mechanism. The program as well as 
the frequency of operation may be varied to suit the 
characteristics of the heating system. 







Control panels and instruments in engineer's office of city hall 
and court house building. In center panel, indicating gages and 
thermometers showing pressures and temperatures at various 
points. At left, control instrument balancing “on” periods for 
direct radiation against outside temperature. At the right are seen 
the manual control instruments governing the ventilating system 













Method No. 3—This control method consists pri- 
marily of a hollow mass of iron inside of which is an 
electrical heating element and a thermostat; it is in- 
stalled on the roof. The electrical element heats the 
iron intermittently under control of the thermostat. The 
rate at which the mass of iron cools depends upon the 
outdoor temperature, wind velocity, etc.; the faster it 
cools, the greater the frequency with which the heating 
element is turned on and the greater the length of time 
that will be needed to heat the iron when the heating 
element is turned on. 

The control wiring comprises two parallel electrical 
circuits. When the thermostat inside the mass of iron 
calls for heat, one circuit turns on the heating element 
in the iron and the other opens the main steam valve 
to the building heating system or starts the boiler firing 
device. When the thermostat inside the mass of iron 
is satisfied, both the electrical heating circuit and the 
circuit to the steam valve are opened. In this way the 
operation of the building heating system parallels the 
operation of the heater in the mass of iron on the roof. 
The satisfactory operation of this system depends upon 
how successfully the rate of heat loss from the iron 
follows the rate of heat loss from the building as a whole. 


Method No. 4—It is the intent of this system to se- 
cure a balance between the outside temperature and the 
periods during which steam is supplied to a building by 
balancing three temperatures: outdoor, boiler water, and 
condensate return. (The boiler water temperature is of 
course used as an index of steam pressure.) The three 
temperature registering elements are thermocouples in 
which minute electrical currents are induced just as in 
a millivoltmeter pyrometer. All three currents are con- 
ducted to a master control box where they are magni- 
fied many hundreds of times by means of electronic 
tubes. In the control box a sort of Wheatstone bridge 
balances these three currents into equilibrium. 

When the outdoor temperature is 65 F and the return 
pipe is at room temperature, the boiler water is main- 
tained just below the boiling point, which would be 
around 210 F in an atmospheric heating system or some 
lower temperature in a vacuum system. The boiler 
water element circuit is previously set for whatever has 
been determined upon as the lowest boiler pressure to 
be considered as minimum. When the outdoor tem- 
perature falls, the electrical balance in the master con- 
trol is upset, and a relay is caused to start the firing. 
Immediately, a head of steam is produced (the steam 
pressure developed being influenced by the outdoor tem- 
perature) and is sustained until condensate reaches the 
farthest point in the return piping and affects the return 
temperature element. The firing is then interrupted in 
accordance with that return temperature, or in other 
words the maintained boiler water temperature is re- 
duced by an amount indicated by the temperature of the 
return water at the farthest point from the boiler. The 
result is that in a vacuum system the differential and 
therefore steam circulation is regulated in accordance 
with outdoor temperature. 

The distinctive feature of this system is that the set- 
tings of the three device elements are balanced against 
each other in an empirical manner, gauged solely by the 
characteristics of the particular heating system. Full 
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flexibility is provided so that adequate adjustment of 
each factor may be made with accuracy, as may be dic- 
tated by the nature and peculiarities of the heating plant. 

This control method can also be applied to regulate a 
inain steam valve as well as a stoker or burner. The 
switch governing change to night control is manually 
operated, so that an attendant can throw the control from 
day temperature to night temperature and the reverse at 
any time desired. A time clock may be used for the 
same purpose. 

It is perhaps worth noting that of these four control 

methods, the second and third are based upon the as- 
sumption that the rate of steam generation will be con- 
stant during every moment that heat is being called for. 
The others, on the contrary, do not anticipate a rate of 
steam generation. 
[Steam control systems that operate exclusively upon the heat- 
ing system will be described in a second article, and radiator 
orificing, correction of piping defects, fuel consumption estimates, 
and economies and savings that can be effected in the oper- 
ation of heating systems will be discussed. | 


Silicosis and Allied Disorders 


A six-point program for protecting the health of in- 
dustrial workers, and a definite plan of medical research 
designed to help curb industrial disease, is recommended 
to the Air Hygiene Foundation by its medical committee 
in a report on “Silicosis and Allied Disorders.”” The com- 
mittee has attempted to bring together a practical sum- 
mary of what is known and what remains to be learned 
about dust disease. 

The report outlines the following program of health 
control for the guidance of employers: 

A practical program of pre-employment examination of all 
workers exposed to dust containing silica is essential. Such 
examinations should include a complete physical examination of 
each individual, a careful history of past occupational exposure 
to dust, and a chest roentgenogram (x-ray.) 

The value of such procedure may be summarized thus: 

1. Protection of prospective employees, who may have dis- 
eased lungs, from silica exposure. 

2. Discovery of hazardous jobs, as a result of finding the 
silicosis cases, in order to eradicate these hazards. 

3. Discovery of active and open cases of tuberculosis which 
are in contact with other employees, especially protecting the 
younger workers who are susceptible to contact infection. 

4. Discovery, through periodic examination of those with 
inactive tuberculosis, of any reactivation of their tuberculosis, 
so as to protect especially the younger employees. This also 
offers the infected individual a better chance of cure. 

5. Discovery of early cases of silicosis through periodic ex- 
amination in order to give added protection from further ex- 
cessive dust exposure. 

6. Determination, through periodic physical examination, of 
the effectiveness of the dust control program. 

In recommending projects for medical research, the 
report states: 

There is no phase of employee health which concerns the 
employer more than does the question of dust diseases, and the 
ever increasing extent to which the employees’ health is being 
made a responsibility of the employer demands that every 
available opportunity for increasing our knowledge be explored. 

[Concluded on page 91] 








How to Solve Heat Transfer Problems 


Part 2—Parallel Flow 
By William Goodman* 





Heat transfer problems of practically every class are 
met in heating, piping and air conditioning work. 
While research is adding to our knowledge of heat 
transmission coefficients, there seems to be—in gen- 
eral—lack of knowledge of how to use such data in 
computing the performance of various types of equip- 
ment. ... It is to fill the need for this information that 
these articles have been prepared, their object being 
to present simple methods for solving such problems, 
particularly the more troublesome ones dealing with 
counter-flow. . .. In Part 1 the classes of heat transfer 
problems were outlined, the solution of problems in- 
volving condensing or vaporizing fluids was explained, 
and a table compiled by the author, which simplifies 
computations, was presented. . . . Parallel flow is the 
division of the subject that is considered this month. 











only one of the two fluids changed, that of the other 

remaining constant. From now on, we will deal 
with situations in which the temperature of both fluids 
changes, and as has been stated, when the temperature 
of both fluids changes it is necessary to take into account 
the relative directions of flow. 

Fig. 5 illustrates—for parallel flow—the temperature 
changes which occur in both fluids as they flow past the 
heat transfer surface. Parallel flow is little used in 
actual work because it requires more surface for the 
same set of conditions. Nevertheless, an understanding 
of the solution of problems in parallel flow is of consider- 
able aid in following the explanations of the problems 
involving the widely used counterflow method. 

Problems in parallel flow are solved in exactly the 
same way as the problems of Part 1, with one exception. 
This exception is, for parallel flow only, 


N the problems given in Part 1,! the temperature of 
I g I 


Example 7 (Classes 1 and 5): An air supply of 12,000 cfm 
is to be heated from 60 to 110 deg, in a parallel flow heater, with 
water at an initial temperature of 180 deg. The final tempera- 
ture of the water is to be 150 deg. The value of U for the 
heater is 14 Btu. Find (a) the area of heat transfer surface 
required. (b) the quantity of water which must be circulated. 

Solution: 

(a) It is evident from Fig. 5 that in parallel flow the large 
temperature difference is equal to the difference in the initial tem- 
peratures while the small difference is equal to the difference of 
the final temperatures. 


Dy = 180 — 60 = 120 deg 
D, = 150 — 110 = 40 deg 


Ds 40 
= — — 0.33 
Du 120 





From Table 1, 


Da 
— — 0.604 
Dz 


Dm = 0.604 X 120 = 72.5 deg 
Since the air is the cool fluid, 
60 
G’ s’ = 12,000 *k —— X 0.24 = 13,000 
13.3 


Heat gained by air 
= 13,000 (110—60) 
= 650,000 Btu per hr 


H=AXUXD»« 
650,000 

A = —— 

14 X 72.5 


A = 640 sq ft of surface required. 








UA Gs 
M-—— 1+ ) Se eA [3] 
Gs G's’ 
where 
U = Coefficient of heat transmission, Btu per hr per 


deg temp. diff. per sq ft of surface 
A = Area of heat transfer, sq ft 
G = Weight of warm fluid, lb per hr 
§= Specific heat of warm fluid 
G’ = Weight of cool fluid, Ib per hr 
s’ = Specific heat of cool fluid 
(See Table 1 for M.) 


*The Trane Co., La 
Crosse, Wis. Cop y- 
right, 1937, by Wil- 
liam Goodman. 


7Ternperature 


Fig. 5—Illustrating, for parallel 
flow, the temperature changes 
which occur in both fluids as 
they flow past the heat transfer 
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It is often necessary to determine the final temperature of 
the air leaving a blast heater such as that illustrated; the 
data given in these articles simplify solving the problem 


Table 1—Data for Solving Heat Transfer Problems 





Ds Dm Ds 
ete -—— M 


DL Di Dm 





Cox. 1 | Con. 2 . . . Cox. 3 | Cor. 4 





0.693 | 0.693 
.674 
654 
635 
616 


0.01 0.215 
.251 
277 
.298 


317 
.334 
.350 

364 
.378 


598 
580 








toby Koos 








391 
403 
415 
427 
438 





m bho bobo to 


448 
.458 
469 
.478 
.488 


— et et et 


497 


ee ee ee 
a 29 25 245 


ete et tt 


es 


575 


593 
“602 


611 
.620 , 91 
.628 ‘ .92 
.637 ‘ .93 
645 ‘ 04 


.653 : 95 
.662 ‘ .96 
.670 : .97 
.677 7 .98 
686 ‘ 99 





























=large temperature difference, and Ds—small temperature 
difference used in determining log mean temperature difference, 
Dm. See text for the various formulas for M. 
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(b) The weight of water to be circulated can be found by 
means of a heat balance: 
G s (180 — 150) = 650,000 
GX 1X 30 = 650,000 
G = 21,650 lb per hr 
21,650 


Gpm = ——————_ = 43.4 
60 X 8.33 


Problems such as the preceding are easily handled, and 
if they were the only type encountered, there would be 
little excuse for this article. However, a type of prob- 
lem which is often encountered is that of finding the final 
temperature of the air leaving a given coil when only the 
initial temperatures of the air and water are known. 


Example 8 (Classes 2 and 3): Water having an initial tem- 
perature of 55 deg is used to cool air having an initial tempera- 
ture of 85 deg. A parallel flow cooling coil having an area of 
900 sq ft is to be used. The value of U for the coil is 10 Btu. 
No condensation of moisture takes place from the air. The entire 
quantity of air, 8,000 cfm, is to be cooled by 45 gpm of water. 
Find the final temperature of the air. 


Solution: Since the air is the warm fluid, 


60 
G s= 8000 * —— X 0.24 = 8680 
13.3 


G’ s’ = 45 X 8.33 K 60 = 22,500 


UA Gs 
M= (: + —— 


Gs G's’ 


10 « 900 ( 8680 ) 
sssietinasrales bhp cece 
8680 22,500 
= 1.036 X 1.386 = 1.436 


Referring to Col. 4, Table 1, for M = 1.436, find in Col. 2, 
Da 


Di 
Di 


= 0.533 K 30 = 16 deg 
=UxAxDa 
= 10 900 X 16 

= 144,000 Btu per hr 

Referring to Fig. 5, 
H=Gs (4: — te) 

144,000 = 8680 (85 — te) 

144,000 

85 — = ————_— 

8680 
t, = 68.4 deg, final air temperature. 


= 16.6 deg 


Example 9 (Class 4): Air is to be cooled from 95 to 65 deg in 
a parallel flow cooler using cold water. No condensation of 
moisture takes place from the air. The area of the surface is 
800 sq ft, and the value of U is 9 Btu. The quantity of air to be 
cooled is 5000 cfm. The quantity of water available is 37 gpm. 
The water is to be cooled by a refrigeraiing plant and it 's 
desired to use water at as high a temperature as possible. Find 
the required initial temperature of the water. 


Solution: Since the air is the warm fluid, 
60 
G s = 5000 X —— X 0.24 = 5420 
13.3 
G’ s’ = 37 X 8.33 K 60 = 18,500 
UA 5420 
M —-— { 14+—— 
Gs 18,500 


) = 1.33 X 1.293 = 1.72 
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The computation of heat transfer problems may be 
divided into three main divisions: (1) Condensing or 
vaporizing. (2) Parallel flow. (3) Counterflow. 


In heat transfer problems which arise in actual work, 
it is usually necessary to find the numerical answer of 
one of the following five quantities: 


Class 1: A Area of surface required 

Class 2: H Total heat transferred from one fluid 
to the other 

Class 3: ft. or t:’ Final temperature of either the warm 
or cool fluid 

Class 4: t, or t;’ Initial temperature of either the warm 


or cool fluid 


Required weight of either the warm 
er cool fluid 


Class 5: G or G’ 


Referring to Col. 4, Table 1, for M = 1.72, find in Col. 2, 


Da 
—— 0.478 


Di 
In order to find Dz, the required large temperature difference, 
it is first necessary to find Dm. 


H=Gs (95—65) 
= 5420 X 30 
= 162,600 Btu per hr 
H=AXUXDa 
162,600= 9 X 800 K Dm 


162,600 
Da= = 22.6 deg 


9 X 800 


Silicosis— 
[Concluded from page 88] 


The following research projects are listed, therefore, for the 
consideration of the Foundation, whose headquarters are at 
Mellon Institute: 

(A) Relationship between silicosis and tuberculosis. (B) 
The effect of other substances upon the action of silica in the 
body. It is claimed that some substances retard the action of 
silica on the lungs and that others seem to hasten the silica 
action. (C) Study of the mechanism by which silica exerts its 
injurious effects upon the body. Various explanations have been 
offered such as that the silica acts physically, or that the action 
is chemical or physio-chemical. (D) Research in the technic 
of roentgenography. Since it appears that to an ever increas- 
ing extent pre-employment medical examinations will include 
chest roentgenograms, a man may be hired or rejected on the 
basis of his x-ray film. Therefore, the very best technic that 
can be evolved is the least with which industry can be satisfied. 


The report involved the weighing of findings gleaned 
in a number of industries, in hospitals and in research 
centers here and abroad. It concludes that on the basis 
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A type of surface in which a refrigerant liquid is vaporized, 


cooling the air for a restaurant. The data given in these 
articles are applicable to the calculation of such coils when 
only sensible heat is removed from the air supply; both the 
final temperature and the quantity of heat can be computed 


Substituting in the formula above, 





22.6 
= 0.478 
Du 
22.6 
Di= —— = 47.2 deg 
0.478 


Referring to Fig. 5, required: initial temperature of water, 
= t: — Di = 95 — 47.2 


= 47.8 deg required initial temperature of the water. 


[To be continued. Problems involving counter flow, the most 
confusing to solve, will be discussed.—Eprror. ] 


of present knowledge, nine points are definitely known 
regarding silicosis. They are: 

1. Silicosis results from the 
free silica. 

2. The time required for development of silicosis varies from 
a few years to 20 or more, depending on the concentration of 
silica particles in the air and the length of exposure. 

3. Beginning silicosis is recognizable only by properly taken 
roentgen films (x-rays) of the chest. 

4. Associated with silicosis is a marked predisposition to 
tuberculosis. 

5. Silicosis can be prevented by industrial 
worker from inhaling silica dust. This may be accomplished 
by engineering measures. 

6. Concentrations to which dust must be reduced in order to 
be safe have not been absolutely determined. 

7. Industrial dusts, containing silica, are frequently not all 
silica, being mixed with other materials. Some of these sub- 
stances may alter the silica action in the body. 

8. Asbestos, a silicate, is the only dust other than free silica 
which has been shown to cause lung fibrosis and disability. 

9. Simple—that is, uncomplicated—silicosis, as seen in in- 
dustries in the United States, causes relatively little severe dis- 
ability. 


inhalation of dust containing 


protecting the 





Importance of Design Control 


for Welded Piping Systems 


By T. W. Greene* 


with it over a period of years has led to its gen- 
eral acceptance. Its general use for extremely 
high temperatures and pressures and combination of 
both is a testimony to its merits. In fact, welding has 
contributed to, if not been responsible for, the use of 
higher and higher pressures to effect a more efficient 
utilization of materials and economy in installation. 
It is a desirable development to take advantage of 
the adaptability of welding to use 


Te utility of welding and the success obtained 


as an example, the power piping section stipulates that 
for inspection purposes the minimum thickness of pipe 
wall shall be determined by the following formula: 


PD 
tm = —+C 
2S 


where tm = minimum pipe wall thickness, in. 
P = maximum internal service pressure, lb per sq in. 


D = actual outside diameter of pipe, in. 


S = allowable stress in material, lb per 
sq in. 





thinner pipe, to increase the operating 
stresses, and to construct compact 
economical installations. With the 
use of the butt joint, ideal from a 
stress distribution standpoint, and 
with welds developing the full 
strength of pipe or base material, 
welding permits economies in the use 
of thinner material, and it is only a 
question of time until installations 
will generally be designed primarily 
on the basis of welded construction. 
To gain the full benefit of welding 
this development is inevitable, but it 
is important to recognize that sound 
engineering consideration must be 





“It is important to rec- 
ognize that sound engi- 
neering consideration 
must be given to various 
piping details, whether 
welded or fabricated by 
other means. 
it is more important if 
operating stresses are to 


be justifiably increased.” 


C = allowance for threading, mechanical 
strength, and/or corrosion, in. 


The value of C used in the formula shall 
not be less than that given for the respec- 
tive material in the following list: 


VALUE oF C 


Tyre oF Pipe IN INCHES 


Threaded steel, wrought iron, or 
non-ferrous pipe 

Plain end steel, wrought iron or 
non-ferrous pipe or tube for 
sizes above 1 in 


Depth of Thread 


In fact, As the value of C to be used in 
the above formula for threaded pipe 
is 0.1 in. for pipe sizes 2% in. and 
larger, the pipe thickness must be in- 
creased this amount over that re- 


quired by the common pressure 








given to various piping details, 
whether welded or fabricated by 
other means. In fact it is more important if operating 
stresses are to be justifiably increased for the danger 
necessarily increases. Moreover welding, because of its 
seal-tightness, even up to the breaking point or ultimate 
strength, often hides defects and inadequacies in design 
that might otherwise be manifested with a different type 
of construction. 


Code for Pressure Piping 


The American Standards Association published in 
1935 a code for pressure piping which undoubtedly will 
stimulate the development and progress of welding in 
this field as much as the A.S.M.E. unfired pressure ves- 
sel code has influenced welding in its field. In this code, 
welding is not only recognized without limitations or 
restrictions, but assumes an important part throughout 
the code. The code acknowledges the advantages of 
welding in permitting thinner pipe to be used for welded 
construction than for threading. This varies for dif- 
ferent services covered by the sections of the code, but 

*Process Development Dept., The Linde Air Products Co., New York, 


N. Y. Presented at the 1936 annual meeting of the American Welding 
Society, Cleveland, Ohio. 


formula as against 0.065 in. for weld- 
ing. Welding thus permits a saving 
of 17 to 11 per cent for standard pipe thicknesses 2% 
in. to 10 in. respectively. 

The value of design stress S$ in the above formula 
varies in different sections and services covered by the 
code, also for different materials. The stress values 
S in the power section for temperatures as high as 750 
F are 9,000, 11,500 and 14,000 for seamless pipe grades 
A, B and C, respectively, lower values being stipulated 
for lap welded and other materials. Actually, however, 
the normal stresses are usually rather low because of 
the effect of the constant C, the necessity of allowing 
12% per cent manufacturer’s tolerance for possible thin- 
ning, and the requirement of using the outside diameter 
of the pipe in the pressure formula, which errs on the 
side of safety. 

The nominal stresses in pipe employed for the usual 
pressures encountered in every day practice are gen- 
erally quite conservative. Table 1 shows these stresses 
for different pressures in a few typical pipe sizes. It is 
only where the diameter is large and the pressure high 
at the same time that really high stresses are developed. 
However, some industries, particularly the natural gas 
industry, of necessity use rather high stresses. The gas 
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and air section of the code permits extremely high 
stresses for installations in compressor stations, cross- 
country transportation lines and systems outside of 
boundaries of cities and villages. The maximum allow- 
able working pressure for such systems, according to the 
code, may be determined by the following formula: 





2¥t 
P = 
FD 
where Y = yield point or yield strength for respective mate- 
rial and method of manufacture as determined 
by the code. 
t = nominal or specified pipe wall thickness, in. 
F = a factor not less than 1.4. 


D = specified outside diameter of pipe, in. 


This formula indicates that operating stresses may be 
as high as 71 per cent of the yield point. For materials 
having a yield point of 35,000 Ib per sq in., the design 
operating stress may be as high as 25,000. Installations 
of extensive magnitude are actually in successful opera- 
tion at stresses even higher. 


Pressure Stresses Around Nozzles 


Experience with overland lines and other installations 
has demonstrated that high pressure stresses, probably 
from 15,000 to 25,000 Ib per sq in., are both safe and 
justified with welded construction for straight line joints 
with the understanding, of course, that the design has 
adequately provided for all external loadings and strains 
that may cattse superimposition of stress. But every 
installation requires special fittings and fabricated spe- 
cials. Moreover, in the fabrication of specials, the nor- 
mal expected stresses may be increased many times due 
to the imposition of concentration of stresses or to bend- 
ing, and this must be designed for if the construction is 
to be safe. 

Practically all fabrication involves the welding of noz- 
zles. It is important to examine the effect of removing 
a part of the pipe for a nozzle. The effect of an opening 
on the normal stress distribution can probably best be 
represented by a graphical illustration of stress lines as 
shown in Fig. 1. The plate is assumed under a uniform 
load P acting in one direction. The stresses set up by 
the force may be represented as flow lines as shown. 
These are uniformly distributed if the load is uniform 
and if there is no opening, and the concentration of the 
lines may be con- 
sidered as an index 
of the stress inten- 
sity. 

[f a hole is cut in 
the plate, the flow 
or stress lines must 
transfer around the 
opening. Unfortu- 
nately, they will not 
distribute through- 
out the remaining 
metal but will take 
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“ +¥¥? “Ss .<@ 9 tion of stress concentra- 
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Table 1—Stress in Pipe for Different Pressures 











| Hoop Stressks (Le per Sq In.) 
Pipe | Ovutsmpe |_ WALL ne hence viens crohns 
Size, | DiaMEeTER, | THICKNESS, 
IN. In. IN. 250 Le | 500 Le | 800 La | 1800 La 
6 6 625 0.280 2,800 5,600 | 9,000 | 20,000 
10 10.75 0.307 4.400 | 8,800 | 14,000 | 31,500 
20 20 .00 0.3125 8,000 16,000 25,600 

















the shortest path, concentrating at the edge of the open- 
ing. It can be shown theoretically that for a plate stress 
in one dimension the stress intensity at the edge of the 
opening is three times that in the plate at a distance 
from the opening. Where the load stress is uniform in 
all directions, as in the head of a pressure vessel, the 
stress at the edge of the opening is theoretically twice 
the normal stress. 

In pipe, which is subjected to a hoop stress and also to 
a longitudinal stress of half the value of the hoop stress, 
the theoretical concentration factor is somewhere be- 
tween two and three. The attachment of the branch 
pipe or nozzle by welding of course reinforces the open- 
ing to some extent, but not enough to equal the pipe 
itself. Some tests have been made of nozzle connections 
both in pressure vessels and piping, and this subject is 
now under consideration by a special committee of the 
American Standards Association, which is planning to 
conduct extensive tests, looking toward setting up rec- 
ommended practices to be incorporated in the code for 
pressure piping. 

In studying this subject, it is of particular interest to 
review a few tests of headers made some time ago’ on 
steel pipe with thicknesses required in power piping 
practices; the results are interesting and illuminating. 
Table 2 gives the different headers investigated. The 
headers were constructed with one to three nozzles 
welded into each header pipe. The wall thicknesses of 
the pipe were 3%, % and % in. in compliance with 
Power Piping Society specification for operating pres- 
sures of 250, 400 and 900 Ib per sq in. The welding was 
done by competent oxy-acetylene operators with high 
strength welding rod and in every detail represented ex- 
cellent construction. 

The headers were tested hydrostatically to destruc- 
tion, with elaborate strain gauge measurements being 
taken around the nozzles at known critical points as 
well as in the pipe away from nozzle connections, in 
order to determine the stress concentrations around the 
openings as compared with normal stresses in the pipe 
away from the openings. The results of these tests are 
shown in Tables 2 and 3. 

It will be seen that these headers failed under hydro- 
static pressures producing normal hoop stresses in the 
pipe of from 25,000 to 45,000 Ib per sq in. or, on an 
average, less than 75 per cent of the expected strength 
of the pipe based on a minimum strength of 45,000 to 
55,000 Ib per sq in. specified for the low carbon pipe ma- 
terial. Of particular interest is the method of failure. 
Failure in every case occurred by the longitudinal split- 
ting of the pipe at the top of the header where the nozzle 
connection makes a right angle intersection with the 
header pipe. Figs. 2 and 3 show the failure of these 
headers. This is the critical point in nozzle or branch 
attachments as high concentrated stress occurs at this 


1By the Power Piping Society and The Linde Air Products Co, 
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point. The reason for this is evident from the explana- 
tion previously given of the stress transfer around an 
opening. The hoop stresses set up in the header pipe 
resisting the internal pressure must transfer around the 
nozzle opening. They do not transfer evenly either in 
the header or branch pipe but concentrate at the critical 
point where the branch makes a right angle intersection 
with the header pipe. 

In Table 3 is presented the stress-raising factor de- 
termined for the various size nozzles in these header 
tests. These were obtained by strain gauge measure- 
ments at which the yield point of the material was ex- 
ceeded at the critical point around the nozzle 
as compared to the yielding of the header pipe 
at a distance from any opening. It will be 
seen that the stresses at the nozzles were from | 
1.2 to more than two times the normal hoop | 
tension of the pipe. 

It should be emphasized that in spite of the 
fact that high stresses are concentrated around 
the branch openings and that the headers 
failed at approximately 75 per cent of the 
strength that would be developed with the 
pipe without openings, the headers are amply 
safe for the design working pressure. An 
average factor of safety of seven was devel- 
oped as shown in Table 3; this is due to the 
conservative design required in power piping 


TEST 
No. 


A 


te 
| 
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Fig. 2 (left)—Failure of Header B 


seamless 
seamless 

in. wall, lap welded 

in. wall, lap welded 

per sq in. pressure, with 
the header 46,500 lb per sq in. 


in. wall, 


Header size 10 in. 
in. wall, 


Nozzle size 10 in. 
8 in. 
6 in. 
Failure occurred at 
the fiber stress in 


Fig. 3 (right)—Failure in Header E 


lap welded 
lap welded 
stress 35,100 


Header size 12 in. x 0.5 in. wall, 
Nozzle size 12 in. x 0.5 in. wall, 


Header failed at 2,755 Ib per sq in.; 
Ib per sq in. 


failed 


times 


where headers designed on such high stresses have 
through the critical points under tests of only 1/% 


the expected working pressure. 
Superimposition of Bending Stresses 


In all piping systems expansion and contraction are 
factors of more or less importance, depending upon the 
temperature change. Means must be provided for 
movement either by expansion joints, bends or in the 
flexibility of the system itself. 

Header A of the previously mentioned tests was sub- 


Table 2—Test of Power Piping Headers 
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HEADER | PIPE 
|S1zeE, 


In. 
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NozzLe Hyprostatic Test RESULTS 


ALLOWABLE 
WorKING 
PRESSURE 
IN HEADER 

Pipe, Lp 

PER Sq In.@ 





STRESS IN 
HEADER AT 
FAILURE, 
LB PER 


Seq In.b 
25,100 


BURSTING 
PRESSURE, 
LB PER 


Sq IN. 


WALL 

THICK- 

NESS, 
IN. 


PIPE FAILURE 


S1zE, 
IN. 


THICK- 
NESS, 
IN. 





8 in. nozzle weld 
cracked at 90 
deg intersection 


365 250 
322 
-280 


10 
8 
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\Header rupture 
through 90 deg 
intersec tion 
with 10 in. noz- 
zle 


46,500 





Header rupture 


35,100 | 
through 90 deg 





interse ction 
with 12 in. 
branch 























practice. The normal stress in piping for 
usual pressures rarely exceeds 3,000 to 6,000 
lb per sq Thus, if a stress concentration 
of twice this amount occurs as shown in these 
tests, the maximum stress is still relatively 
low, and the factor of safety is ample. 


>Stress= 


"Power Piping Society specification. 
PD/2t, Barlow’s formula (D 


(Stresses a 


O.D.). 


Table 3—Comparison of Relative Stresses 


round branch connection at 90 deg intersection point 


to normal stresses in header removed from opening.) 





It is of interest to examine the effect of 
such stress concentration with the high pres- 


HEADER 


Stress AROUND NOZZLE 
OPENING “ 
NORMAL STRESS IN 
HEADER PIPE 





ALLOWABLE? RaTI0o= 





sure stresses ome in Table 1. If high stress 
of 15,000 to 25,000 Ib per sq in., which is 
safe for a straight run of pipe, is used in the 
design of headers, branch connections, drips 
and other fabrication details, it may be pos- 
sible to have stresses as high as 30,000 to 


HEADER 
No. 





PIPE 
Size, 
In. 


10 
10 
12 


FACTOR OF 
SAFETY 
Ls PER | BurstINnG | 12 IN. 
So In. | STRENGTH |BRANCH 

3,700 6.8 2.28 2.00 2.00 
6,400 Ce. 1.19 
5,100 6.9 , 


WorKING 
STRESS, 


WorKING 

PRESSURE, 
LB PER 
IN. 


WALL 

THICK- 

NESS, 
In. 


0 .365 


0.750 
0.500 


For 
6 IN. 
BRANCH 


For 
8 IN. 
BRANCH) 


For 
10 In. 
BRANCH 


For 





250 
900 
400 





























50,000 Ib per sq in. at critical points in the 
header. It can readily be seen that such prac- 
tice is not safe. In fact, instances are known 


"Power Piping Society specification. 
>Stress determined from strain gauge 
yielding of the material. 


reading to determine pressure that caused 
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jected to a special test in which the 6 in. and 8 in. 
branches were deflected by means of a turnbuckle, Fig. 
4. In this test, the 6 in. branch was deflected % in. at 
a point 54 in. from the header, and the 8 in. pipe, about 
half this amount. Purpose of this test was to simulate 
the force that might be thrown on a nozzle connection 
through expansion and contraction in the branch piping. 
The test was somewhat severe and represented a condi- 





tion rather unusual for actual installations, where 
two branches would rarely be deflected toward each 
other when placed so close together. Header A was 
tested to destruction under the imposition of the turn- 
buckle force. 

Although this deflection test in header A was some- 
what impractical, it is interesting to determine the nature 
of the stresses set up and the action of the header under 
such external force. To deflect the 6 in. pipe % in. 
means that a bending stress (based upon the common 
formulas of a cantilever beam, rigidly held) of 51,000 
lb per sq in., would be set up, providing the elastic limit 
was not passed. In other words, it would be expected 
that the branches would be permanently bent. As a 
matter of fact, the deflection of % in. did not perma- 
nently distort the header nor were stresses anywhere 
near this magnitude imposed, the reason being that in 
header construction the branches are not rigid cantilever 
beams, for the header pipe bends and deforms as the 
branches are deflected. The metal between the two 
branches was thrown into compression as shown by the 
strain gauge measurements and had readings been taken 
on the opposite side, they would have shown, no doubt, 
tension. 

Table 4 gives stress distribution around the 6 and 8 in. 
branches and in the header pipe at the points measured. 
It also indicates the increase of stress at 1,000 lb per sq 
in. internal pressure imposed by the deflection of the two 
branches. It will be seen that stresses imposed by de- 
flection were superimposed on those measured under 
pressure alone. 


Stress Relieving of Piping 


Stress relieving of welded piping has always been a 
moot question. In spite of the study and experimenta- 
tion devoted to the subject of residual stress, little defi- 
nite knowledge yet exists, and one must necessarily rely 
upon practical application for guidance. One fact should 
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Fig. 4—Header A, show 
ing location of the groups 
of gauge lines for header 


lines for measuring the 
deformation of the header 
pipe removed from any 
opening influence. Turn- 
buckle for imposing bend- 
ing force on branch con- 
nections is 





be borne in mind—that residual stresses are not neces- 
sarily superimposed on those caused by pressure or 
bending which is unlike the condition of stress super- 
imposition under different external forces. Where the 
individual fibers of the metal are subjected to stress ap- 
proaching the elastic limit of the material, there occurs 
unavoidably a readjustment and ironing out of stresses. 
In considering this problem, one must face the fact that 
millions of welded pipe joints and thousands of pressure 
vessels “un-stress relieved” have given satisfactory 
service. 

Fortunately, piping offers one of the most favorable 
shapes from the standpoint of residual stresses. The 
A.S.A. piping code requires stress relieving only when 
the pipe wall thickness is 34 in. or greater. This di- 
vision is of course somewhat arbi- 
trary but it is based upon consid- 
eration of two factors: (1) rigidity, 
which naturally becomes important 


tests. The boxlike group when the thickness reaches a dimen- 
i for two transverse and sion as great as 34 in., and (2) the 
two longitudinal gauge . ae Greet ae 74 Mh. & . 


appreciation of the pressure hazard, 
as such thick walls are generally 
used with high pressures. The di- 
vision also follows somewhat that 
set up and successfully applied in 
the pressure vessel field. Expe- 
rience and practice have proved that 
the provisions of the piping code are safe, and it is be- 
lieved that they can be employed as a practical guide. 


illustrated 


Weld Quality 


No mention has been made of weld quality, which is 
of course, most essential. Data have been presented 


Table 4 




















Measured Superimposed Bending Stress from 
Deflection of 6 and Binch Branches Header A’. 


Position 4 B Cc D & F 
tress in Girth Directi 
Pressure 0" . 800 2000 11400 7000 7/00 6400 
Pressure 1,000" 6600 -1,000 YR /8400 §600 /,800 
ssf Fudii 7 122 
Pressure O 9500 1/0000 1/3000 44000 8700 6400 
Pressure 1,000 2500 4/00 14,500 3400 {4,700 2000 


Position A, &, CG, ry) é, F, 
a cecil 
“4000 500 27800 22000 7000 1/,900 
+2000 -2000 xR xP 40000 8600 
Stress in Longitudinal Direction 
Pressure 0 46800 1%700 29400 12100 1/0200 %600 
Pressure 1000 1200 8100 15400 /8200 §/00 2500 


Position 4, A, H, MW, Hs Ng 
Siress in Girth Direction 
16600 -7600 -6700 -8400 -8800 -/¢800 
- 7200 -&600 -7,900 -72800 -%500 ~-/7200 
Stress in Longitudinal Direction 
-/9,300 -/4,200 ~12,200 -/3,000 14300 -/8,000 
-/4,200 -13/00 -%300 -/2,800 -14500 -15400 














Pressure O 
Pressure 1,000 











Pressure O 
Pressure 1,000 


Pressure O 
Pressure 1,000 





* Header A” was previously tested to ,000/b/sg in. pressure fo investigate 
lelding around nox3/e. Pressure wes then relee oy 77033/¢5 deflected. 
he stresses reported af O pressure ere those resulti ‘ 

mo33/es. Stresses reported at 1000/6 pressure are additional stresses 

2s compared fo seen, prone measured under 1000 lb pressure 

vor of ox3/es . 


Term deflection of 


without detlec 














Heating -Piping 
96 aAir Conditioning 


before the American Welding Society on tension tests 
of full pipe joints which showed that weld quality is 
more important than stress relieving of pipe welds.*? Of 
particular harm is the lack of penetration or fusion at 
the bottom of the butt joint, for the effect is that of a 
notch. In this case the concentration of stress is serious 
because it superimposes and accentuates the normal 
stress on the joint. 

In appreciation of this factor, liners have been advo- 
cated at times to back up the weld and have been ap- 


**Weld Ductility Requirements for Welded Pressure Piping,” by T 
W. Greene. Journal of the American Welding Society, April, 1932. 
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plied to some extent for electric welded joints. How- 
ever, they resist the flow in the line and by exercising a 
little care in spacing and welding the first bead, a satis- 
factory butt welded joint can be obtained. For gas weld- 
ing, liners are not advocated since by proper control of 
the flame and welding rod, full penetration can be as- 
sured to the bottom of the vee. 

With improvement and advancement in 
welds of consistently high quality are assured, but such 
assurance, as pointed out in this paper, has not elim- 
inated the necessity of applying sound engineering 
consideration to important details of welded piping. 


welding, 


Air Conditioning for Hospitals 
and in Normal Life 


APERS on hospital air conditioning and the appli- 
| geoten of air conditioning in normal life were read 
before the Harvard University Tercentenary Symposium 
on “The Environment and Its Effects upon Man” at Bos- 
ton last August and have recently been made generally 
available in the December issue of the Journal of Jndus- 
trial Hygiene and Toxicology. C. P. Yaglou, Depart- 
ment of Industrial Hygiene, Harvard School of Public 
Health, is the author of the former, and Philip Drinker, 
Department of Industrial Hygiene, Harvard School of 
Public Health, prepared the latter. 

In his paper, Professor Yaglou said that the applica- 
tion of air conditioning to hospitals is now mainly con- 
fined to four or five wards in which partial or complete 
air conditioning has proved of sufficient value to justify 
its use, these wards being nurseries for premature in- 
fants, anesthesia and operating rooms, oxygen therapy 
chambers, heat therapy rooms or cabinets, and allergic 
wards. Application to delivery and maternity rooms is 
believed to be a secondary consideration, at least in the 
North, he said. The most popular application is in op- 
erating rooms and nurseries. 

He then discussed the objectives of air conditioning as 
applied to these five wards, and the special problems that 
arise in each case. 

In summarizing the conclusions of studies reported on 
the first-mentioned application (premature nurseries) he 
stated the best chances for life in premature infants are 
created by maintaining a relative humidity of 65 per cent 
or more in the nursery and by providing a uniform ex- 
ternal temperature just sufficiently high to keep the body 
temperature within normal limits. A humidity of 65 
per cent cannot be obtained without resorting to me- 
chanical equipment. 

Air conditioning of operating rooms is, he said, mainly 
concerned with the welfare of the patient, comfort and 
efficiency of the surgeon and his personnel, and with the 
safety of the whole procedure. He pointed out that to 
prevent accumulation of static charges within apparatus 
or on persons coming near to it, the measures proposed 
by the committee on anesthesia accidents of the Ameri- 
can Medical Association are humidification of air to be- 
tween 55 and 60 per cent relative humidity, as well as 
grounding the apparatus and operating tables and using 
conducting floors and shoes. The significant factor is 
the absolute humidity, rather than the relative humidity, 
because upon it depends the electrical conductivity of the 


air. The ill effects of high operating room temperatures 
were then described, and in conclusion it was stated 
that with a relative humidity of 55 to 60 per cent, a 
temperature of 80 F in warm weather and between 72 
and 75 F in cold weather will probably prove satis- 
factory. 

Air conditioning in oxygen therapy and fever ther- 
apy was then considered in some detail,-as was the ap- 
plication of air conditioning in the production of systemic 
fever. Following this, air conditioning in the control 
of allergic conditions was reviewed. 

In conclusion, Professor Yaglou said that for gen- 
eral hospital wards the problem is one of ventilation 
rather than conditioning. Insulation against heat and 
sound is important, more so than is humidification in 
winter. The preferred method of heating is forced cir- 
culation hot water, he stated. The preferred exhaust 
ventilation system uses one or more fans situated in the 
attic or in a penthouse with two or more vertical air 
ducts run up from the ground floor ceiling to the ex- 
haust fan chambers, connecting, on the way up, with 
horizontal branches at the ceiling of each corridor. 

In his discussion of the application of air conditioning 
in normal life, Professor Drinker said that air condition- 
ing more than justifies itself in making the atmosphere 
more comfortable than it otherwise would be. Better 
work is done in moderate, pleasant atmospheres than 
in extremes of any sort. The success of many industrial 
processes depends upon environmental control. In his 
opinion, such reasons are enough, and the engineer need 
not ask of hygienists or physicians for data which, he 
said, cannot now be supplied. 

The objectives of air conditioning were reviewed and 
the comfort chart and its basis were described by the 
author. Such factors as acclimatization, the effect of 
which he considers one of the most interesting in air 
conditioning, clothing, radiant vs. convected heat, etc., 
were treated in some detail. 

It seems likely that the application of ultra-violet 
radiations to the killing of bacteria in recirculated air 
may earn a place in air conditioning, he said. It may 
be that in the future germ free air will become as neces- 
sary as germ free water or milk and will be gauged by 
tests somewhat analogous to those now used for water 
or milk. 

Odors, ionization and the effect of proper air condi- 
tions on furnishings were also considered. 





Some of the individual branch ducts for the 63 air conditioned spaces, each with its heating coil and cooling coil 


Unique Air Conditioning System 





Serves New Industrial Building 


By Robert E. Hattis* 


National Aluminate Corp’s. new windowless 
building, now under construction to house its 
offices and industrial research laboratories, is 
air conditioned by a system that incorporates 
unique features. Because of the building con- 
struction and insulation, with high heat gains 
from lighting and other internal heat sources, 
some rooms may require cooling while others 
will require heating. Individual branch ducts 
therefore supply the 63 air conditioned spaces, 
and each duct has a cooling coil and a heating 
coil, the first supplied with cold well water and 
the second with hot water from a heat ex- 
changer; water flow to the coils is under thermo- 
static control. .. . The description of the heating 
and air conditioning of this building is an ex- 
ample of the importance of engineering in air 
conditioning design, and of how a natural re- 
source—in this case, 53 F well water—may be 
used to reduce the cost of air conditioning 





WINDOWLESS, completely air conditioned 

building to house the research laboratories and 

offices of the National Aluminate Corp. in the 
Clearing industrial district near Chicago is under con- 
struction and is scheduled for occupancy next month. The 
air conditioning system is of novel design, incorporating 
provisions for heating and cooling the various offices and 
laboratories independently of each other ; because of the 
windowless construction and the resulting high heat loads 
due to the lighting, and also because the absence of win- 
dows and the insulation of the building reduces heat 
losses in winter, it will be necessary to cool some of the 
interior rooms when others will require heating. There- 
fore, each conditioned space is supplied by an individual 
branch duct, and each duct has its own heating coils and 
cooling coils, supplied with hot and cold well water re- 
spectively. There is probably more sheet metal duct 
work per cubic foot of building volume in this building 
than in any other conditioned structure serving a com- 
parable purpose. 


*Consulting Engineer, Chicago, IIl. 
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Why Windowless Construction Was Adopted 


The building is two stories in height, 135 ft by 100 ft, 
and is constructed of white terra cotta walls with decora- 
tive bands and entrance. It consists of general and pri- 
vate offices, general and special laboratories for research 
in the chemical treatment of water for boiler feed and 
other industrial purposes, a cafeteria, recreation room, 
etc. The officials of the National Aluminate Corp. and 
the architects, Ambrose C. Cramer, Inc., decided upon 
the windowless type of construction for the following 
reasons : 


1. In an industrial district the outdoor air carries noise, 
dust and odors from the busy plants and railroad locomotives. 
Generally, the view from windows is not attractive. There is 
nothing to be gained from windows which must be kept closed 
to keep out noise, dust and odors and through which the view 
is not inspiring. 

2. Experience in their present offices indicated great dis- 
comfort from heat in summer, and cold drafts in winter. Air 
conditioning to produce comfortable conditions in summer and 
proper temperature and humidity in winter was decided upon, 
to facilitate healthier and more efficient working conditions. The 
cooling load in summer is increased greatly by windows. Proper 
humidification in winter is difficult with windows in cold weather 
because of condensation. Windows thus would be a handicap 
to air conditioning. 

3. Light from windows, as well as ventilation, is a reason 
for their place in buildings. Even with good light outside, there 
is no uniformity of lighting inside. When the sun shines 
through, the glare is objectionable, and frequently, the outdoor 
light is not adequate or is entirely absent. 

4. To benefit from natural light from windows, buildings are 
designed shallow in depth and often require courts or other 
shapes (L, T, H, etc.) to expose as much wall surface to the 
outdoors as possible. This involves more of the costly exterior 
wall surface per sq ft of usable floor space, and the portions 
of the property not covered by building are not fully used. 
Also, the heating and cooling loads are increased. Long corridors 
connecting the wings are required. A windowless building can 
be made a solid square or rectangle with minimum exterior wall 
and the greatest compactness of inside spaces. 

5. The windowless construction could be expected to result 
in a saving of approximately 20 per cent in building cost as 
compared with a more conventional type of building with win- 
dows. With complete insulation and no losses or gains of heat 
through glass areas, substantial economies in heating and air 
conditioning operating costs would be made. (Were it not for 
the necessity of admitting outside air for ventilation, the build- 
ing could be heated in —10 F weather by the heat from the 
lighting alone.) 


Having decided on a windowless building, the prob- 
lems of lighting and air conditioning had to be solved. 
It was decided to provide daylight with indirect light- 
ing fixtures having a mixture of incandescent yellowish 


A section, showing branch ducts leading from main air supply ducts 
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light and mercury vapor bluish light, producing day light 
by adding the two colors of the light sources in the proper 
proportions, instead of subtracting some yellow light 
through a blue glass and losing about % of the avail- 
able light. As brightly lighted rooms are more cheerful 
and facilitate speedier work with equal accuracy, high 
lighting intensities (20 foot-candles or more) were de- 
cided upon. Utility outlets were provided essentially for 
electrically operated office accessories, as desks and other 
types of local lighting will not be needed. A certain 
amount of ultra-violet light from the mercury vapor 
lamps produces health giving qualities not usually avail- 
able from incandescent lamps alone. 


Air Conditioning Essential 


Of course, with a windowless building, proper air con- 
ditioning is essential. A number of variables had to be 
contended with. This particular building contains the 
research laboratories and the offices, the laboratory por- 
tion comprising a large general laboratory and several 
smaller laboratories. The office portion of the building 
contains a large general office and many smaller offices. 
The individual occupants of the smaller spaces do not 
all want the same temperature conditions maintained, and 
they may vary their requirements from time to time. Be- 
cause of the great amount of light provided, the heat 
from the electric lights in most spaces is more than 
enough to take care of the much reduced heat losses 
through well insulated walls and roofs, even in extreme 
cold weather—involving cooling in winter with the lights 
on and heating with the lights off. The smaller offices 
are not always occupied, and alternate heating and cool- 
ing is required. The laboratory spaces have large heat 
producing de- 
vices which, with 
the heat from 
lights and the oc- 
cupants, require 
cooling even in 
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conditioning had to be designed which would do two 
things: 

1. Maintain the variable temperature conditions required by 
the feelings and habits of the occupants. 

2. Provide heating or cooling alternately due to variable 
conditions in the use of the spaces, as well as the outdoor 
weather. This meant that some rooms would have to be 
heated while others required cooling, etc. 

Of course, ventilation had to be provided at all times 
during occupancy. And humidification had to be pro- 
vided in winter. Some laboratory spaces with escaping 
fumes from certain experiments or accidental spilling 
of volatile chemicals had to be equipped for emergency 
exhaust and isolation of the fumes. 

Two practically identical air conditioning systems were 
provided, each serving about one-half of the building. 
These two systems are cross connected so that in an 
emergency due to trouble in one system, the entire build- 
ing could be handled in a measure by the other system. 
Each system is equipped to take in part or all or no out- 
side air, which air is tempered with heating coils. Some 
or all of the room air is recirculated, the mixture of fresh 
and recirculated air being filtered through automatic oil 
filters, humidified in winter and then pulled through a 
fan and blown from a main duct to a branch duct for 
every conditioned space. 

In this branch duct is a cooling coil and also a heating 
coil. The duct then goes to the conditioned space, diffus- 
ing the air at or near the ceiling. Recirculated air is 
returned from grilles at the floor, and is conveyed to base- 
ment trunk ducts through chases, which are insulated 
with % in. corkboard, in the outside walls, and through 
sheet metal ducts in interior partitions. As the various 
conditioned spaces are separated by tight partitions with 
tight doors for privacy and localization of noises, the ex- 
cess of air supplied over that which is returned is vented 


The heat exchanger for supplying hot 
water to the branch duct heating coils 


February, 1937 


Another view of the branch ducts 
after the insulation had been applied 


to furred corridor ceiling spaces and pulled out of those 
spaces by roof fan ventilators. Rooms with fume odors 
have the vents connected solidly by ducts to their roof 
fan ventilation. 

Humidification in winter is controlled centrally, as very 
little moisture is added internally by the process work 
or occupants. Every space in the building is heated by 
ducts, no direct radiators being used. Each air condi- 
tioned space has a thermostat which sends cold well water 
through its cooling coil or circulates hot water through 
its heating coil as required by the conditions in the space. 
Cooling water and heating water are always on tap, ready 
for instantaneous use through the proper coils. All of 
these heating and cooling coils are situated in a basement 
machine room for ease of servicing. 

In addition to the air conditioning system, a fume ex- 
haust system exhausts acid and noxious fumes, and a 
toilet exhaust system keeps the toilet rooms fresh. 


Details of the Installation 


Equipment for Pumping Cool Water to Coils 


Two wells about 300 ft deep deliver water by means 
of turbine pumps electrically driven. The water from 
the pumps flows through the cooling coils as admitted 
by throttling valves controlled by a thermostat in the 
space supplied with this air. After flowing through the 
coil the water is discharged to the city sewer. 

A pneumatic pressure tank with pressure switches 
properly set to start first one well pump and then the 
second well pump permits the use of only the amount of 
water required for cooling. The water flows through the 
coils counterflow, entering the coils at 53 F and, under 
maximum cooling conditions, a 20 deg rise in the cooling 
water is obtained. 


Pumping and Supplying Hot Water to Coils 


Hot water for circulation through the heating coils is 
obtained by means of a heat exchanger with steam in the 
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shell and water in copper coils within the shell. Steam 
is admitted as required to maintain a water temperature 
of 200 F by means of an aquastat in the water controlling 
a throttling valve in the steam supply line. 

Provision is made for expansion of the water and 
make-up by means of a cushion tank and a suitable hot 
water heating system type of governor. The hot water 
is circulated through the coils by a quiet type circulating 
pump and admitted to each coil by means of a throttling 
valve controlled by a thermostat in the room supplied. 


Controlling Flow of Water to Coils 


There are 63 individual conditioned spaces in the build- 
ing, each of which has an air supply duct with a cooling 
coil and a heating coil. The flow of well water through 
the cooling coil or hot water through the heating coil is 
controlled by a thermostatic valve in the water supply to 
each coil, both of these thermostatic valves being con- 
trolled by a thermostat in the conditioned space. When 
the room is colder than the temperature setting of the 
thermostat, heat is called for and the heating valve opens. 
When the room is brought up to the temperature the 
heating valve stays in a throttled position depending upon 
the amount of heat required. If, due to internal or ex- 
ternal conditions, the room temperature rises above the 
thermostat setting, the heating valve closes: If the room 
temperature still is above the setting the cooling valve 
opens gradually to keep the room temperature from ris- 
ing, and vice versa. 


Heat Losses and Heat from Lights Compared 


It is interesting to compare the quantity of heat given 
off by the modern high intensity light sources and the 
heat transmission losses from the well insulated window- 
less rooms in —10 F weather: Hear 


Heat Loss, FROM LIGHTS 


Room Bru PER HR BTv PER HR 
re en OO ah cc awecsnsauh edunwees 18,705 67,300 
es, CO, Ge Bix caccccsccccanseuves 32,210 45,600 
ee er nee 2,910 4,600 
Top floor Office 2... .cccccccccccccvecss 3,900 4,600 


Corner rooms on the top floor require more heat than 
the lights furnish. Of course, since the spaces are venti- 
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lated with outside air, in cold weather the cooling required 
in the spaces is accomplished by keeping the air supplied 
to the rooms below room temperature. When, in the 
heating season, the outside air will not cool the recircu- 
lated air sufficiently to cool the rooms, then cooling by 
well water is required in winter. Of course, internal 
sources of heat increase the requirement for cooling in 
winter. With a windowless building, there are many in- 
terior spaces with no outside exposure that require cool- 
ing at all times. 

The walls of this building consist of 15 in. of masonry 
with 2 in. furring strips and metal lath and plaster. The 
roof consists of concrete joist construction with 2% in. 
concrete between the joists, 2 in. corkboard, and tar and 
gravel roofing. 


Seventeen Hp Produce 90 Tons 


For economy in air conditioning, each installation must 
be regarded as an individual engineering problem and 
the requirements and peculiarities of the specific job 
must be allowed for in the engineering design of the sys- 
tem. Not only must the air conditioning engineer be 
concerned with the actual mechanical equipment for air 
conditioning, but he must also decide such questions as 
to the extent insulation should be applied, increasing first 
costs, of course, but resulting in lower over-all owning 
and operating costs. 

Frequently it is possible to take very of natural 
conditions, such as the availability of the 5$ F well water 
in the case under consideration. Because‘of the avail- 
ability of this water, it was possible to handle this cool- 
ing load, which totals 90 tons, with two 10 hp well pumps, 
loaded about 85 per cent. Thus, 17 hp produce 90 tons 
of cooling, without the use of condensing water, or about 
0.19 hp per ton. At 2c per kwhr this means (figuring 1 kw 
input for 1 hp output) that this 90 ton job at maximum 
load condition will cost 34c per hr for cooling effect. 

The author was responsible for the design of the air 
conditioning and heating of this building. The contrac- 
tors installing the system are the Narowetz Heating and 
Ventilating Co. for the ventilating work and the North- 
ern Plumbing and Heating Co. for the steamfitting work. 











Significance of the 
Reynolds Number 


ITH a view to making the significance of the 

Reynolds number clear to a wide audience, Prof. 

Boris A. Bakhmeteff of Columbia University 
was asked by the applied mechanics division and the 
metropolitan section of the American Society of Me- 
chanical Engineers to deliver a lecture on the subject 
at a meeting held in New York City last year. Profes- 
sor Bakhmeteff later prepared a summary of his lecture 
for publication.’ 

The following paragraphs are a brief excerpt from 
the published summary, with the A. S. M. E.’s permis- 
sion. It is felt that this excerpt indicates with excep- 
tional clarity the significance of the Reynolds number in 
the flow of fluids in pipes. 

The existence of two different types of motion has 
been mentioned. The classical example, however, is the 
well-known distinction between “laminar” and “turbu- 
lent” flow in pipes, first established by Osborne Reyn- 
olds? and elucidated in Fig. 1. The broken line indicates 
the change of the law of resistance. The latter is at 
first proportional to the first power of velocity, this be- 
ing in the zone of laminar flow where the filaments 
actually constitute congruent streamlines conserving 
their identity. Then in the zone of turbulent flow, 
reached at higher velocities, the resistance varies almost 
as the square of the velocity, and the highly increased 
losses are principally caused by a process of turbulent 
mixing, a conventional term used to describe the alto- 
gether irregular transversal and eddy movements of the 
ine*vidual particles. 

Between lies a transition zone with a demarcating 


“The Reynolds Number—A Simplified Explanation of This Important 
Quantity and Examples of Its Use in Aerodynamics and Hydraulics,” by 
Boris A. Bakhmeteft. Mechanical Engineering, October, 1936, pp. 625-630. 

**An Experimental Investigation of the Circumstances which Determine 
whether the Motion of Water shall be Direct or Sinuous, and of the Law 
of Resistance in Parallel Channels,” by Osborne Reynolds, Philosophical 
Transactions of the Royal Society of London, Series A, Vol. 174, Part 3, 
1883, pp. 935-982. 


Fig. 1—The Reynolds diagram illustrating 
laminar and turbulent motion in a pipe 


LAMINAR 
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Fig. 2—Turbulence originating in a Reynolds appa- 
ratus. The dark line represents a colored filament 


“critical” velocity. The Reynolds number is a criterion 
demarcating the two states of flow. R,., = 2000, indi- 
cated in the drawing, is the customary value of a delim- 
itating “lower critical” velocity below which the flow 
pattern is always laminar, so that even an initially tur- 
bulent movement settles down into a stabilized stream- 
line motion. 

Fluid motion in the laminar state, with a permanent 
streamline pattern, was qualified by Reynolds as “sta- 
ble,” this “stability” feature being lost in transition to 
the turbulent state, which is essentially “unstable.” 

To invoke a comparison, imagine a procession of peo- 
ple or the marching of a military detachment ; when the 
pace is slow and the “depth” of the columns is not ex- 
cessive, order and alignment are easily preserved. In- 
crease the speed or the depth of the ranks and stability 
of form becomes imperiled. A step further and utter 
confusion may be on hand. The stampede of a panicky 
crowd or a herd of frightened animals may serve as 
an example. The heavier the individual units (cavalry 
vs. infantry; elephants, etc.) the greater the danger. 
Obviously the size of the group, its speed, and its pon- 
derosity are factors promoting instability. On the con- 
trary, if by some internal tie the relative internal mobil- 
ity between the units were to be reduced, stability would 
be enhanced. By analogy, in pipe flow the diameter, the 
velocity, and the density will be unstabilizing agencies, 
while viscosity, which reduces internal mobility, will 
work for stability. The ratio of these factors DUp/p 
finds symbolical expression in the Reynolds number, the 
numerical value of which thus becomes a relative index 
of instability. 

In a pipe the critical value of the Reynolds number 
directly differen- 
tiates the two 
possible types 0! 
motion, which in 
D = wiedie ol few their initial stages 


pi — pe are illustrated b: 
a = pressure loss gradient Fig. 2. 


R = Reynolds number 









































HE following information on the proper location 

of flow meter orifices, the use of straightening 

vanes in piping to eliminate disturbances in flow, 
and the measurement of pulsating flow, has been taken, 
with the permission of the authors, Louis Gess' and 
J. O. Feldmark,’ from their “Flow Meter Engineering 
Handbook.’ 


Selection of Orifice Location 


After a flow meter orifice plate has been correctly 
designed, the next step consists in the proper choice of 
the orifice location with regard to bends and fittings. 
Such a selection plays an important part in the correct 
transmission of the differential pressure created by the 
orifice plate. Numerous cases are known where, regard- 
less of accurate orifice design, the meter results were 
entirely unsatisfactory on account of faulty orifice loca- 
tions. It is therefore of the utmost importance to place 
the orifice at such a point in the pipe line where all 
effects of flow disturbances created by bends and fittings 
are eliminated. 

As a rule, the best choice of an orifice location is a 
pair of flanges preceded by a long straight run of pipe, 
and followed by at least five diameters of straight length 
on the downstream side. However, in practice such in- 
stallations are not always available, and it therefore 
becomes necessary to determine the minimum length of 
straight pipe required in order to get satisfactory meter- 
ing results. 

These pipe lengths usually vary with the orifice ratio 
and the type of fittings preceding the orifice plate and 
are arrived at in the manner indicated by the tables in 
the next column. 


Straightening Vanes 


One of the difficult problems in flow measurement is 
a swirling flow of the fluid, where the lines of the flow 
are not parallel with the axis of the pipe but have a 
swirling or helical motion. Such conditions are usually 





‘Flow Meter Engineering Dept., Brown Instrument Co., Philadelphia, Pa. 
“Published by Brown Instrument 


Fig. 1—Straightening vanes—sheet metal type 


Fig. 2—Straightening vanes—tubular type 


Flow Meter 


Installation 


Location of Orifice, Use of 
Straightening Vanes, and 


the Problem of Pulsating Flow 


caused by various fittings on the inlet side of the orifice 
plate, when installed at a point where the required length 
of straight pipe on the upstream side is less than the 
amount specified above. 

To make such installations suitable for flow measure- 
ment, straightening vanes must be inserted in the pipe 
to break up the disturbances in the flow and to eliminate 
the swirls, cross-currents and eddies created by the fit- 
tings preceding the orifice plate. Straightening vanes 
also make it possible to shorten the required length of 
straight pipe ahead of the orifice plate. The only re- 
quirement for such installations is a minimum distance 
of at least five to six diameters of straight pipe between 
the vanes and the orifice plate, regardless of the type of 
fitting that creates the flow irregularity. 

Straightening vanes can be made of sheet metal shaped 
to make the flow parallel to the axis of the pipe by divid- 
ing it into several small streams, as shown in Fig. 1. 
They can also be of the tubular type, as shown in Fig. 2. 

The construction of the vanes must be such that the 
largest cross-sectional dimension a, b, or c of any vane 


Minimum Number of Straight Pipe Diameters Between Orifice 
Plate and Upstream Fittings 





MinimuM Upstream STRAIGHT-Pire 














Type or Fittincs Precepinc DIAMETERS WuHen ORIFICE 
OriFice PLATE Ratio d/D 
80% 40% 50% 60% 70% 80% 
A. Elbow, tee, cross or reducer. 6 6 7 9 14 20 
B. Two ells or two bends located 
in the same plane.......... s 9 10 14 18 25 


C. Two fittings or two bends 
located at right angles to 


Oe Ge \ in centntesd eta & 16 18 20 25 $1 
D. Gate valve wide open....... 5 6 7 8 9 12 
E. Globe valve, reducing valve 

or gate valve partially closed 19 22 25 30 88 50 











d=orifice diameter; D = pipe diameter. _ 
Where the required length of straight piping on the upstream side is 
not available, straightening vanes must be used. 












Minimum Number of Straight Pipe Diameters Between Orifice 
Plate and Downstream Fittings 






















Type or Fittinc Foiitow- Oririce Location Witn Recarp to 
ING OriFice PLATE DowNSTREAM FITTING 
Long radius bend....| Plate can be installed at bend inlet if no other 
location is available. 
B. Elbow, tee or cross..| Place orifice at least three pipe diameters from 
fitting. 


C. Gate valve wide open| Orifice plate can be installed at inlet of gate 
valve, provided there are at least two pipe diam- 
D. Globe valve or regu-| eters available beyond the valve. 

lating valve ........ Place orifice at least five pipe diameters from 
valve. 
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passage is not over 25 per cent of the internal pipe 
diameter. The length of the vane L should not be less 
than ten times the greatest dimension of any vane pass- 
age, and made substantially enough to withstand the high 
flow rates without breaking up. 

The standard procedure is to supply the straightening 
vane without any tabs or flanges, but held by stops or 
spot welded in position to prevent its being carried along 
by the flowing fluid. However, there are applications, 
particularly in smaller size piping, where the straighten- 
ing vanes are supplied in one piece, either in the form 
of a spool with flanges, or spot welded to a disc, which 
can be inserted between the existing flanges and held in 
position. 

Pulsating Flow 


A pulsating flow may be defined as a flow having 
periodic irregularities created by sudden and rapidly re- 
peated changes taking place in the fluid. Such a flow is 
usually caused by machines having reciprocating dis- 
placement elements, in which the fluid is admitted and 
discharged during a portion of the stroke and is inter- 
rupted during the other portion. In such cases the flow 
of the fluid has regular periodical, rapid disturbances, 
which make its measurement one of the most difficult 
problems encountered in the metering of fluids. 

As a rule it is almost impossible to measure such 
flows with any degree of accuracy. However, in some 
instances it becomes possible to improve conditions by 
reducing the effect of pulsation to a minimum. 

One of the methods used to eliminate the effect of 
pulsation is to introduce sufficient frictional resistance 
in the line in order to create an extra pressure loss. 
This is usually obtained by means of some kind of 
obstruction in the pipe line between the source of pulsa- 
tion and the point of measurement. 

Another method consists in adding extra capacities, 
or volume enlargements, to the pipe between the source 
of pulsation and the measuring point. The best solution 
for many installations is a combination of throttling and 
additional volume. 
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Fig. 3—Eliminations of pulsations 
caused by reciprocating water pumps 


The most satisfactory results are generally obtained 
with incompressible fluids, where the pulsations may be 
quieted down by the use of suitable air chambers, as 
shown in Fig. 3. 

The method consists in installing the air chambers 
directly above the reciprocating pumps, and they thus 
act as air cushions to the flow disturbances. As a rule, 
better results are obtained with duplex and triplex than 
with simplex type pumps. 


Glycerine Solves Boiler Scale Problem 


The problem of boiler scale formation at one time 
or another confronts practically every industrial plant. 
To prevent or retard its formation, glycerine has been 
found useful, according to the Glycerine Producers’ As- 
sociation. 

The boiler scale formation is caused primarily by 
the presence of the lime salts in the water in the boiler. 
The addition of glycerine acts to increase the solubility 
of the lime salts, forming soluble compounds. 

The lime concentrations in the course of time will 
become too large to be assimilated in this way by the 
formation of soluble compounds, but as this happens 
a viscous, gelatine-like substance is precipitated which 
has the advantage of not adhering to the surface of the 
iron plates. Moreover, it is not carried into the cylin- 
ders of the engine by the action of the steam. 


No complicated apparatus is involved in this use of 
glycerine to prevent scale formation, nor is it necessary 
to work out any complicated formula. Figuring propor- 
tionately to the amount of coal used in firing the boiler, 
practical experience has shown that satisfactory results 
are obtained simply by adding 5 Ib of glycerine to the 
water for each ton of coal, says the Association. 

In this connection a report of a recent series of 
authentic tests of the effect of scale in cutting efficiency 
is of interest. In 120 tests, 11 per cent greater output 
was obtained from steam engines during a single month 
after the boilers were freed from scale than was ob- 
tained during the three months’ period before they were 
cleaned. When boilers are operating at heavy loads, 
especially, scale formation is often directly responsible 
for the overheating and burning out of the boiler tubes. 
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By Lester T. Avery* 


Peculiar Heat Gain Problem 


HE service area in a restaurant has a peculiar 

heat gain problem which must be given special 

consideration. The 75 seat restaurant illustrated 
—a long, narrow one, in the center of which is the serv- 
ice area—will serve as an example. 

The coffee urns and steam table are hooded and pro- 
vided with an adequate exhaust fan. When the cooling 
was Originally applied, the seats near this equipment re- 
mained uncomfortably warm when the balance of the 
space was sufficiently cool. Originally air was distrib- 
uted at both ends of the restaurant but, due to the low 
ceiling height, no effort was made to supply air in the 
center section. 

One solution to the problem would be to insulate the 
coffee urns and steam table more thoroughly and more 
adequately protect with exhaust hoods to remove the 
source of the heat rather than to try to counteract it. 
However, there was little that could economically be done 
with the arrangement as shown. The hoods could be 
dropped a little, but they could not enclose the cooking 
equipment sufficiently to remove all of the heat gener- 
ated and coffee urns and steam tables cannot be easily 
rebuilt to provide better insulation. (The restaurant 
owner who anticipates using summer air conditioning 
should be sure that any cooking equipment he buys is 
thoroughly insulated, and restaurant equipment manufac- 
turers should emphasize the construction of their units 
rom this standpoint.) 





“Avery Engineering Co., Cleveland, Ohio. 


The solution for this particular problem was to intro- 
duce a large quantity of cooled air close to the service 
area; the duct shown against the beam was installed 
with directional and diffusing vanes to attempt to drift 
a large quantity of cooled air over and through the seats 
to offset the heating effect of the steam table and urns. 
At the same time special precautions were taken to pre- 
vent excessive draft. Results have been entirely satis- 
factory and both the owners of the restaurant and patrons 
are well satisfied. 

Approximately 1000 cfm is delivered through the sup- 
ply grille shown in the picture. The total fan capacity 
is 3000 cfm and the exhaust fan capacity is about 2000 
cfm. There is, therefore, only enough recirculation 
taken from the rear of the restaurant to complete the 
circuit of supply and return air at all points. 

In some cases the heat coming from the service area 
is increased with the installation of the cooling system 
when the effort is made to recirculate 60 or 75 per cent 
of the air, which prevents the exhaust fan system from 
removing the heat and steam directly from these cooking 
units. It is particularly important to be sure that ample 
supply air is furnished to permit sufficient exhaust over 
these units. In a large restaurant an entirely separate 
supply air system can be installed using outside uncon- 
ditioned air to provide the make-up necessary for the 
exhaust through hoods. With the proper arrangement 
it is possible to short circuit this ventilation air, which 
(Concluded on page 108) 


air conditioning means to industry by describing what 

has been achieved in various actual examples. Any 
one who will attempt to answer this question has far more 
assurance than I have; the following applications, how- 
ever, are a few of the more unusual ones which have 
been encountered recently, and may serve to indicate the 
many ways in which air conditioning now is serving 


| HAVE been asked by the editors to set forth what 


in manufacturing these tiny ceramics, commencing with 
the paste from which they are extruded, which are a 
combination of those used in kiln drying lumber and 
those employed in burning decorative tiles and porce- 
lains. 

The filaments, which are like moulded clay, must be 
dried at such a slow rate and in air gradually increasing 
in temperature and slowly decreasing in relative humidity 





What Does Air Conditioning 
Mean to Industry? 





and will in the future continue to serve industry as an 
aid to industrial processing. 
Food Preparation 


In one remarkable food preparation process, liquid fats 
are emulsified by very rapid sharp cooling. The liquid 
pours through a slab above a large revolving steel drum, 
the surface of which is maintained by about 50 tons of 
refrigeration at something like 20 F below zero. The 
liquid is emulsified in a very thin sheet much after the 
same manner by which ice cream is frozen on a cold 
revolving drum, and is scraped off continuously after 
having traveled 90 per cent of one revolution in about 
two seconds. This is not a_ freezing process. The 
drum of course must be kept partly full of boiling re- 
frigerant and the instant the warm liquid ceases to flow 
against the surface of the drum this surface chills far be- 
low the freezing temperature of water. Under this con- 
dition, the moisture in the surrounding air condenses 
upon the surface of the drum and freezes so hard that 
the emulsion scraper cannot remove it. The preven- 
tion of this dew deposition and its freezing becomes a 
very serious air conditioning matter. 

It is impossible to withdraw the refrigerant from the 
drum quickly. If the surface of the drum were heated to 
prevent freezing the dew, of course there would be a tre- 
mendous waste of refrigeration and probably an explo- 
sion and wreckage of the plant would follow due to the 
sudden expansion of the refrigerant. 

A make-shift expedient during the inevitable occa- 
sional periods during which the warm liquid for emulsifi- 
cation is not available is to coat the drum surface with 
strong brine, around 25 per cent calcium chloride, which 
does not freeze until diluted above its freezing point by 
the condensed water out of the air. 

The air conditioning engineer, however, by enclosing 
the cold drum in an insulated and air-tight room, ar- 
ranged matters so that the air within the room soon be- 
came so dry that even the low temperature drum failed 
to find enough water vapor in the air to condense objec- 
tionably and form ice. 


Pencil Refills 


The preparation of the graphite refills for magazine 
lead pencils involves considerations of temperature and 
humidity and time control. Processes must be employed 


as will insure that the surface shall not contract and crack 
in consequence of the less rapid drying and shrinkage 
of the interior. The strength and resiliency of a properly 
cured pencil lead compared with the exasperating 
brittleness of a poorly prepared one is a matter worth 
noticing. 

Chocolates 


The rapid production of chocolate enrobed candies in- 
volves interesting applications of heating and refrigeration 
and ventilation. The cream centers are cast in starch 
moulds, just as pig iron is cast in sand moulds. The 
castings, having cooled and solidified, are shaken from 
the starch, which may be reused, just as cast metal is 
shaken from the moulding sand. 

It is not difficult to cover the cream center by hand- 
dipping it into a pot of semi-liquid chocolate paste, and 
it is possible to smear the chocolate over the spots touched 
by the fingers and thus not covered in the first dipping, 
but the process of hand-dipping is too slow and too costly 
for large scale production. The first problem in ma- 
chine coating of cream centers is to gain a hard chocolate 
bottom. Therefore the centers pass on a woven wire 
open mesh belt above upwardly directed jets of liquid 
chocolate. The bottom of each piece thus receives a coat- 
ing. This thin layer of chocolate immediately thereafter 
is chilled by contact with a strong upward current of cold 
dry air. This solidifies the chocolate sufficiently to per- 
mit it to be transferred to a thin fabric belt at just the in- 
stant that the chocolate is ready to cling to the cream 
center and becomes willing to relinquish its less intimate 
hold on the woven wire. 

The fabric belt passes the candy, now having a choco- 
late bottom but uncoated tops and edges, along a refriger- 
ated metal table where the chocolate bottom becomes hard 
and smooth. 

The next transfer of the candy centers is to a second 
open mesh wire belt, where down-coming streams of 
chocolate coat the tops and sides, the surplus chocolate 
falling through the belt for reheating and further use. 

The candies with their soft tops and edges but with 
hard bottoms easily are transferred next to a fabric belt, 
usually rubber coated, though thin flexible stainless steel 
belts are in use. This belt is a long one, and it moves 
the enrobed centers through a continuous drying tunnel 
where streams of chilled and dehumidified air are driven 
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around every piece. At the departing end of the tunnel 
the coating is dry and hard enough to permit handling 
and the candy may be packed at once. The temperature 
of the packing room usually is maintained at about 60 F 
and 50 per cent relative humidity and chocolate candies 
never are allowed to become warmer than this until they 
depart from the plant. Chocolate which has been pre- 
pared for confectionery purposes quickly changes color 
and becomes unmarketable if allowed to become warm. It 
is important that the original internal heat of the cast 
centers shall have been extracted, as otherwise this heat 
will emerge into the chocolate and cause color changes 
even though temporarily the exterior chocolate may show 
a proper color. 

If the powdered starch in which so many kinds of 
candy is cast is allowed to escape into the rooms and to 
settle on ducts and beams and the like, an explosive mix- 
ture of starch dust and air may be formed, even as many 
other organic powders are explosive when the humidity 
and temperature conditions are favorable. Therefore the 
air conditioning engineer in a candy factory employs dust 
conveying machinery and technique not only to reclaim 
the valuable starch, but also to minimize the explosion 
hazard. 

There is practically no kind of candy made in large 
confectionery plants which has not, at some stage in its 
manufacture, been subjected to air conditioning. Air 
conditioning enables the lowly chewing gum to found 
great fortunes. Jelly beans and all day suckers owe their 
cheapness to refrigerated air. 


Printing 


The printing industry has known for many years that 
the same relative humidity of the air, which of course 
shall have had time enough to affect the paper, must be 
present at each of the separate color impressions in mak- 
ing lithographs. If the paper is dryer when the second 
run is made, say to apply the blue color, than it was when 
the red color was applied, perhaps a day or a week be- 
fore, the two impressions will fail to register with one an- 
other and an unsatisfactory smearing of the whole picture 
will ensue. 

In one large newspaper press room and paper ware- 
house built as an air rights structure above a railway 
yard, the steel girders carrying the building are imbedded 
partly in the press room floor. Whenever the weather 
outside is very cold the press room floor shows wet 





*Consulting Engineer, Chicago, Ill. Member of Board of Consulting and 
Contributing Editors. 
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streaks above these girders due to the more rapid heat 
transfer from inside to outside through the floor above 
the steel than through the floor above the air. These 
wet spots on the floor damaged the stored print paper. 
The relative humidity in the press room is high, as is 
necessary, not only on account of lithographing but also 
to retard magnetism in the paper on the presses due to 
static electricity. The floor areas directly above the steel 
beams were colder than the dew point of the interior air. 
This state of affairs was perplexing and inexplicable un- 
til an air conditioning engineer solved the problem by in- 
stalling insulation around and below the concrete encas- 
ing the steel so as to increase the dew point temperature 
of the floor and to insure a uniform temperature. 


Steel 


The steel industry might seem to the uninitiated one 
trade which would have little dependence on air condi- 
tioning except as pertains to the comfort of employes. 
However the steel industry is affected vitally because of 
oxidation or rusting of the product. Warehouses for 
storage of strip and sheet and band steel especially are 
susceptible to damage from rust and to staining from the 
presence of moisture, in whatever manner that moisture 
may have found its way into the piles of metal. 

Following many a cold period, during which the metal 
may be chilled, there will be a sudden warm spell during 
which the warm air passing around the metal may be 
chilled below its dew point. This may happen in sum- 
mer as well as in winter. Water literally drips from the 
metal, starting rust which makes new metal look old 
and causing stains which cannot be removed from tin 
plate or from galvanized sheets and which render such 
metals unsalable. The easiest procedure against this 
trouble of course is to heat the metal sufficiently that it 
shall always be warmer than the dew point temperature 
of the air. 


Cosmetics 


In the manufacture of cosmetics various aromatic oils 
and considerable alcohol are employed. A rather high 
relative humidity, say 55 per cent, with a comparatively 
low temperature neverewarmer than 70 F summer and 
winter reduces appreciably the losses due to evaporation 
of these materials, as well as minimizing the explosion 
hazard. Warm air and sufficient alcohol vapor in the 
presence of some means of ignition, such as an electric 
arc caused by a switch or motor, have been known to ex- 
plode disastrously. 





Samuel R. Lewis* answers the question in part by citing 
examples of manufacturing operations that depend to 


considerable extent upon the air conditioning engineer 









































AFTER the FLOOD 


Restoring Equipment to Service 


HE evils which can follow submergence of heat- 

ing, piping or air conditioning equipment in 

muddy water pursue a long and devious path, par- 
ticularly because of the necessity of restoring service 
quickly after the flood has passed. 

It is possible, usually, to wash out the mud from the 
interior of boilers, piping, tanks, pumps, etc., and thus 
to restore a measure of cleanliness rather rapidly. It 
is not possible, however, to remove the water from the 
brick work of boiler settings, from the windings of elec- 
tric generators, motors, and electric control devices 
without a comparatively long drying process. 

Brick work and concrete saturated with water and 
then heated quickly will be torn to pieces by the rapid 
expansion of the water and by the steam. The windings 
of electric apparatus must be water-free before the usual 
energy is applied, as otherwise the moisture will short 
circuit the windings and burn them out with resultant 
heavy expense for re-winding. Probably the best pro- 
cedure is to send the armatures and coils from large 
motors to an electrical manufacturer’s plant where they 
can be baked dry under controlled temperature condi- 
tions, and where they can be proved ready for service 
without danger of damage. Where large heavy gen- 
submerged it is possible to dry them out in 
fan-blown heated air, but the process is a 
and the temperature of the air must be 


erators have 
place, using 
tedious one, 
limited. 

There is some advantage in buildings liable to sub- 
mergence in the use of belted small electric motors for 
fans, pumps, and the like, since these usually can be 
replaced quickly with borrowed temporary substitutes 
while the original motors are rehabilitated. 

Of course any competent custodian will, after a flood, 
wash out all shaft bearings to be sure that no grit has 
contaminated the grease. The oil of bearings which 
use oil, being lighter than water, will have been re- 
plaeed by dirty water, and of course this must be cor- 
rected. 

There is nothing to be done about water soaked 
hoiler masonry except to dry it out very slowly with a 
small fire. 

If the flood came so quickly that the fires could not 
be drawn and the boilers cooled down, it is advisable, 
particularly with cast iron boilers, to apprehend cracked 
castings and other leaks due to the rapid localized con- 


Reprinted from an article by Samuel R. Lewis in the April, 1936, Hear- 
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traction following sudden cooling by flood waters. 
wise precept no matter what kind of boiler may be in 
service is to have a standard hydrostatic test and a com- 
plete inspection made by the boiler insurance company. 


The insulation of the boiler and hot piping will almost 
assuredly be so compressed and matted as to be useless, 
if indeed it has not fallen off. The insulation depends 
on its cellular quality for heat-barring effect, and the 
cellular quality of most insulation will be destroyed when 
it is water-soaked. It is quite likely that even if the 
insulation is not ruined the canvas jackets will mildew, 
and that some process of sterilization of the spores and 
then repainting of the canvas will be necessary. 

Any tanks which could not be filled when the water 
rose around them must have exerted a powerful lifting 
effect and if not torn loose may have strained the pipe 
connections so that they will leak. Almost any buried 
fuel oil tank in flooded districts will endeavor to float up 
with the water, especially if only partly full. It 
customary to anchor such tanks with concrete of suffi- 
cient weight to hold them down, even though they are 
empty, and it would be wise, in preparing for a flood, 
to fill the fuel oil tanks full of oil and to close off the 
valves so that the uncontaminated oil assuredly will be 
on hand after the flood is over. The oil will weigh less 
than the water it displaces, but the oil plus the weight 
of the tank and that of the superimposed earth probably 
will overbalance the lift of the 
concrete anchorage. 


1S 


water even without a 


I will never forget watching a 
ing down the Missouri River at 
ing one of the periodical floods of the “Big Muddy.” 
This round cistern evidently was nearly empty when the 
river washed the earth from around it, and although 
it was at least 15 ft in diameter it floated along in the 
stream just as easily as would a jug in a bath tub. 


big brick cistern float- 
St. Joseph, Mo., dur- 


I remember also designing a low-lying boiler room 
for an institution in Marietta, an Ohio City subject to 
floods. This boiler room is reinforced and weighted 
down with water-tight walls extending above flood level 
so that ft simulates a ship’s hull run aground when the 
high water comes. 


Restaurant Presents— 
(Concluded from page 105) 


will permit the conditioned air to serve the public space 
and not be wasted through the exhaust system. 

Special precaution must be taken where an exhaust 
system is connected in the kitchen and there is also an 
exhaust grille at the rear of the restaurant, as the con- 
stant opening of the kitchen door fans warm air into 
the restaurant, bringing with it kitchen cooking odors 
as well as heat. The best procedure is to block off the 
exhaust grille in the restaurant proper so that the ex 
haust fan pulls from the kitchen only, and then to pro 
vide sufficient make-up air to the restaurant to keep a 
pressure on the kitchen door so that whenever it opens 
the air passes from the restaurant to the kitchen. 












The Strength and Design of Covers and 


Flanges for Pressure Vessels and Piping 


[Part 4] 


By T. McLean Jasper*, H. Gregersen*, and A. M. Zoellner* 


HE construction of a vessel or pipe line for high pres- 

sure service involves a balance in the design at every 

point so that the safety of such equipment can be assured. 

Previous investigations have established the necessity for and 

the required amount of reinforcement for openings in vessel walls 

and for the proper shapes of heads of vessels. The present in- 

vestigation aims to go into the question of covers and flanges of 

openings. Part 1, published in November, was concerned with 

covers and ring flanges, and Parts 2 and 3, December and 
January, with hubbed flanges. 


4. BOLT LOADS 


In the introduction to the problem of flanges a statement was 
made to the effect that the bolts should be designed so that they 
would fail before failure would occur in the flange. The design 


*Research Engineer, A. O. Smith Corp., Milwaukee, Wis. 

Illustrations reproduced by courtesy of the A. O. Smith Corp. 

This paper was presented at the annual meeting of the American Society 
of Mechanical Engineers, December, 1934, New York, N. Y., but has not 
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Fig. 16 


Relation between the flange 
load per bolt and the wrench 
turning moment for the bolts 








of bolts, of course, is a matter of sound engineering judgment 
and experience. This part of the investigation, however, will 
not deal with the design of bolts but will deal with the effect 
of tightening various bolts and the required wrench dimensions 
to produce certain required bolt loads. 

The bolt load equals the sum of the load due to internal pres- 
sure and the gasket load: 


ha x . 
W mm GPG on ccccccvcccsccces [27] 
4 


where the gasket load G depends on the size of the gasket and 
the gasket pressure required for sealing. In order to assure 
safety, care must be taken in tightening the bolts so that the 
total bolt load does not exceed the value for which the flanges 
have been designed. In order to establish the relation between 
bolt load and tightening moment acting on the nut, tests have 
been made with bolts of various sizes and with a various 
number of threads per inch. The results of these tests are 
represented, on Fig. 16 and show that the bolt load increases 
in direct proportion to the tightening moment. Thus, 
knowing the dimension of the wrench used in tightening 
a flange or cover and the bolt load required, the force 
which should be put on the wrench can be determined 
from Fig. 16. 

If a flange or cover is completely tightened before the 
pressure is put on, the gasket load will be equal to the bolt 
load. If we consider the flange or cover and the gasket 
material as perfectly rigid no change in the bolt load will 
take place as the normal pressure is put on. Since, how- 
ever, the flange, cover, gasket, and the bolts are made 
of elastic materials, changes in the bolt load will take 
place as the pressure is increased. 

It is believed that many engineers consider the possibil- 
ity of an increase of bolt loads as the pressure is increased 
on the inside of a flanged and covered opening. This pos- 
sibility depends on the relative elasticity of the bolts, 
flanges, cover, and gaskets and in order that a reliable 
answer to this question should be available actual tests 
measuring the elongation of the bolts during pressure in- 
creases were made. These measurements showed a slight 
decrease in the length of the bolts and incidentally in the 
bolt loads as the pressure was increased. 

The test arrangement used in measuring the change in 
elongation of the bolts as the internal pressure was put on 
is discussed in Appendix 1. 


NUMERICAL EXAMPLES 


In the following a cover, a ring flange, and a hubbed 
flange were designed for an opening of 24 in., and an in- 
ternal pressure of 750 lb per sq. in. It has been assumed 
that the gasket load equals one-half of the pressure load 
acting on the area of the gasket circle, and that the gasket 
load is acting on a circle with a diameter eqval to the mean 
diameter of the hub. For the above conditions the loads 
and appropriate dimensions will be as follows: 
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Fig. 17—Proportionate dimensions of the cover, 
ring flange, and hubbed flange, with the working 
stresses, for 24 in. opening and 750 lb pressure 
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Fig. 18—Longitudinal section of equip- 
ment used in fracturing the test flanges 
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Fig. 19—Longitudinal section of hubbed flange 
and cover, with device for measuring change in 
length of bolts as internal pressure is applied 











List of Symbols Used 


W—Total bolt load 

G—Gasket load 

D—Outside diameter of cover, ring, or flange 

T—Thickness of hub in a hubbed flange 

S—Stress 

S:—Modulus of rupture 

M = Wa—External moment applied or assumed in design 

M.—Moment per unit length of circumference 

Q—Force 

Q.—Shearing force per unit length of circumference 

M tose—Moment applied in test samples at failure 

Stest—Stress obtained in test samples at failure 

b—Bolt circle diameter 

g—Gasket diameter 

d—Inside ciameter of flange or ring opening 

a—Distance between gasket and bolt circle 

ado—Distance from bolt circle to center of hub thickness in 
a hubbed flange 

dw—Mean diameter of hub in a hubbed flange 

t—Thickness of hub in a hubbed flange 

u—Poisson’s ratio 











p= 750 Ib per sq in. a= 3% in. 
d = 24 in. P = 376,000 Ib 
dm = g = 25% in. G = 188,000 Ib 
D= 37% in. W = 564,000 Ib 
b = 33 in. M= 2,185,000 in.-lb 
Cover 


According to the precise Formula 2a a thickness of 4 in. 
corresponds to a working stress of S = 15,630 lb per sq in. 

Using the simple Formula 4a for plates with simply sup- 
ported edge and assuming D equal to and T = 4 in., this will 
result in a working stress of S$ = 15,600 lb per sq in. or ap- 
proximately the same stress as obtained when using the precise 
formula. 


Ring Flange : 

According to Timoshenko’s Formula 8a a flange thickness 
7’ = 5 in. corresponds to a working stress of S = 15,500 Ib per 
sq. in. 


Hubbed Flange 
Assuming a hub thickness f= 1% in., and a flange thickness 
T=3 in. and inserting the above values in Timoshenko’s 
Formula 22 results in a maximum bending stress in the junction 
between ring and hub S = 12,100 lb per sq in. 
The tensile stress in the junction between ring and hub can be 
calculated from Formula 13: S = 3,790 lb per sq in. 
Thus the total working stress will be: Stot = 15,890 Ib per sq in. 
This working stress can be considerably reduced by introducing 
a fillet at the junction between ring and hub. Assuming a cir- 
cular fillet with R= 1 in. results in: 
R 
— — 0.1825 
Vid 
and from Fig. 8 the corresponding value of ¢ will be 0.8. Thus, 
according to Formula 25, the maximum bending stress in the 
junction between ring and hub will be S = 9,680, to which the 
tensile stress in the hub must be added resulting in a total 
working stress S:ot = 13,470 lb per sq in. Thus the introduction 
of a circular fillet with R=1 in. results in a 15% per cent 
decrease in the total working stress which can be said to be 
[Concluded on page 112] 
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Cycle—Combination room thermostat and humidistat noted as 
H, and T; controls the action of a cold water modulating motor- 
ized or diaphragm operated valve in the return or discharge 
line from the cooling coil. Thus, whenever either the tempera- 
ture or humidity exceeds the setting of the thermostat or humidi- 
stat the valve will be opened, allowing more water to flow 
through the coil. Duct thermostat 7: in the discharge air from 
the fan acts as a limit controller to prevent the system from dis- 
charging alternately cold and warm blasts of air. This thermo- 
stat always maintains the air leaving the fan a definite number 
of degrees below room temperature. 


An effort is made in the design of the following system to con- 
serve on operating expense and proportion amount of cooling 
supplied to meet load requirements: 
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Cycle—Room humidistat H; (in conjunction with room thermo- 


stat 7, or as an alternate a return air duct thermostat 7.) acts to 
control amount of cooling supplied to the coil by controlling the 
amount of coil surface supplied with refrigeration, this action 


taking place by means of multiple step controller S:. In addi- 
tion, duct thermostat 7; acts to maintain a definite outlet tem- 
perature from the fan by taking control of the refrigeration sup- 
plied to the coil when 7: and Hj; are satisfied. 

The other controls consist of a set of outside air and recircu- 
lated air dampers controlled by damper motor M, from the duct 
thermostat 7: and humidistat Hs, The thermostat 72 acts to open 
the outside air damper and close the recirculated air damper when 
the outside air temperature drops within a set temperature range. 
Humidistat H: measures the humidity in the incoming outside air 
and controls the outside air damper so that it cannot open beyond 
a minimum setting unless the humidity of the outside air is below 
a definite setting as determined by hand switch S.. 


The systems so far described have made very little attempt if 
any to control the temperature and humidity separately. In the 
following system, the temperature and humidity are controlled 
independently: 
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Cycle—Room humidistat H,: controls amount of outside air 
passing through dehumidifying coils by means of dampers and 
modulating damper motor M,, which is equipped with an auxili- 
ary switch so that when face damper in front of dehumidifying 
coil is entirely closed refrigeration is shut off for the dehumidi- 
fying coil by means of motor or diaphragm valve V2, which is 


of modulating type. Room thermostat 7, controls modulating 





*Air Conditioning Department, The Trane Co., La Crosse, Wis. 

Although data on automatic controls for heating, humidifying, dehumid 
ifying, ventilating, cooling and complete air conditioning may be had from 
numerous sources, information on groups of controls applicable to vari- 
ous types of systems is not so readily available, The author has therefore 
diagrammed typical control layouts, with each of which is given an ex 
planation of the control cycle. . . For the purpose of illustration, central 
fan coil types of systems are used; the control arrangements described 
are equally applicable to units built up to perform the same functions. . . 
Types of systems covered by this series include humidifying; ventilating; 
heating and ventilating; heating, ventilating and humidifying; cooling, 
dehumidifying and ventilating; cooling, dehumidifying, ventilating and hu- 
midifying; heating, ventilating, dehumidifying and cooling; heating, ven- 
tilating, dehumidifying, cooling and humidifying; and zone control systems, 
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type motor or diaphragm valve V; to control temperature of air 
leaving the sensible cooling coils in accord with amount of cool- 
ing required in the conditioned space. 

Thus the air conditions leaving the coils can be controlled 
within limits determined by the coil design and selection. 


Occasionally, the outside air requirements of a system are such 
that if a design like that just described were used, the leaving 
air from the dehumidifying coils would be such that it would 
mean unnecessarily large equipment or an extremely low tem- 
perature refrigerant in the dehumidifying coils. In order to 
overcome this a system of the following type may be used: 
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Cycle—The controls operate in the same manner as in the 
preceding example in that the dehumidifying is controlled by 
humidistat 74, and the amount of air passing through the de- 
humidifying coils. The temperature is controlled by the room 
thermostat and modulating valve V1. 


Strength and Design of Flanges— 


[Concluded from page 110] 


quite considerable when compared with the small amount of 
metal added. 

The proportionate dimensions of the cover, ring flange, and 
hubbed flange are shown in Fig. 17, with the working stresses. 





Fig. 20—Flange suspended in loading equipment 
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APPENDIX 1—TEST ARRANGEMENT 


A longitudinal section of the general loading equipment used 
in fracturing the test flanges is shown in Fig. 18. As can be 
seen the flanges were suspended between two cylinders, the lower 
one transmitting the bolt load and the upper one transmitting 
the gasket load. In order to assure uniformly distributed load, 
rubber rings were placed between the two cylinders and the 
flange, and a ball and socket joint was introduced between the 
upper cylinder and the testing machine. In order to assure 
concentric loading each of the two load transmitting cylinders 





Fig. 21—Arrangement of flange and 
loading equipment in testing machine 


was provided with four radial arms with adjusting screws. A 
slight clearance between these adjusting screws and the flange 
was necessary in order to prevent the flange from touching the 
screws, due to the deflection caused by the load. Fig. 20 shows 
a hubbed flange suspended in the loading equipment, and Fig. 21 
shows the total arrangement of flange and loading equipment 
in the testing machine. 

A longitudinal section of a hubbed flange and cover with the 
device for measuring the change in the length of the bolts as 
the internal pressure is put on is shown schematically in Fig. 19. 
The dotted lines indicate the additional deflection of flange and 
cover due to the internal pressure. Due to this additional deflec- 
tion the elongation of the bolts decreases, whereby the bolt load 
diminishes correspondingly. 

[To be continued] 


More Cities Report A. C. Installations 


The following figures supplement the review published last 
month of air conditioning installations made during 1936 in cities 
with a total population of over 30,000,000: 

Louisiana, New Orleans—86 installations totalling 1577 hp made 
during 1936. In 1935 there were 68 installations totalling 
2482 hp. 

Minnesota, Minneapolis—103 installations totalling 519 hp, 67 
of which totalling 338 hp use mechanical refrigeration and 36 
totalling 181 hp use deep well or city water. 

Minnesota, St. Paul—49 installations totalling 218 hp, 37 of 
which totalling 185 hp use mechanical refrigeration and !° 
totalling 33 hp use deep well or city water. 

New Jersey, Newark—82 comfort summer air conditioning in- 
stallations using mechanical refrigeration made during first 11 
months, totalling 1482.2 hp. 

Texas, Houston—89 installations totalling 1388.8 hp. 
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Fever Therapy Induced by 
Conditioned Air 


By F. C. Houghten* (MEMBER), M. B. Ferderber, M. D.** and Carl Gutberlet *** (NON-MEMBERS) 


Pittsburgh, Pa. 


T is recognized that the recent increase in longevity 
has resulted, in some measure, from sanitation ap- 
plied to sewage disposal and the care of food, thus 

lessening the hazards of infection in the digestive tract. 
There is reason to believe that a similar extension may 
result in the future through similar sanitary applications 
to the atmospheric environment, or air conditioning. 
Certainly when the human body is considered as a 
prime mover taking in food and air to be oxidized in the 
transformation of energy to be expended in physical ac- 
tivity, and in maintaining the required limits in body 
temperature under widely varying environmental con- 
ditions, it would appear that the control of this environ- 
ment in order to lessen extremes in adaptation is desir- 
able. No engineer attempting to control the temperature 
of any device or material in the process of heat treat- 
ment, where even a relatively large margin of tempera- 
ture variation is permissible, would consider for a min- 
ute allowing the temperature of the environmental air 
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to fluctuate at will over wide limits. Yet in disease lit- 
tle attention is paid to the environmental air to which 
body heat must be dissipated, even when disease most 
violently upsets the temperature control mechanism of 
the body. It is logical to believe that in many, if not 
all, human ailments the patient would react best under 
some optimum atmospheric surroundings. What air 
conditions should constitute these surroundings in any 
given case is not even suggested at this time, but the 
establishment of the particular conditions under which 
any given disease might react most favorably should not 
be difficult to determine, if once the air conditioning en- 
gineer and the medical man cooperate in studying the 
problem. 

It has recently developed that certain diseases, in- 
cluding syphilis and gonorrhea, react favorably to an 
elevated body temperature. This was first observed 
when patients suffering one of these ailments contracted 
typhoid fever, and as a result were apparently cured of 
the social disease. [Experimentation indicated that the 
rise in body temperature resulting from the fever pro- 
duced the desired effect, and as a result artificially in- 
duced malaria fever has been resorted to as a cure. 
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It has since been reasoned that if the rise in body tem- 
perature resulting from malaria fever is in itself the pri- 
mary condition resulting in the cure, then other means 
for elevating the body temperature could more satisfac- 
torily be used. Diathermy, or the raising of the tem- 
perature of the tissues of the body through the applica- 
tion of radio-magnetic waves within the body itself, has 
been used with some success, More recently, other 
means of elevating the body temperature of the patient 
have been used. 
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Fig. 1—Relation between rise in body temperature 
and increase in pulse rate for three normal persons 
after entering an atmosphere of 112 F and 30, 60, and 
100 per cent relative humidities 


In 1929, a group of physicians and engineers, discuss- 
ing the problem at the Research Laboratory of the 
AMERICAN SOCIETY OF HEATING AND VENTILATING EN- 
GINEERS, agreed that probably the most satisfactory 
means of uniformly elevating the body temperature with- 
out undue hazard and discomfort was through a proper 
control of the temperature and humidity of the environ- 
mental atmosphere. During the period from 1920 to 
1929, studies’ were conducted by the Research Labora- 
tory of the AMERICAN Society OF HEATING AND VEN- 
TILATING ENGINEERS, in cooperation with the U. S. 
pedy fe epratares and Their Measurements, by W. J. McConnell, M.D. 
and F Houghten, A.S.H.V.E., Transactions, Vol. 28, 1922, p. 211. 
Some Physiological Reactions of High Temperatures and Humidities, 


by W. J. McConnell, M.D., and F. C. Houghten. A.S.H.V.E. Transac- 
tions, Vol, 29, 1928, p. 122. 


Further Study of Physiological Reactions, by W. 7. McConnell, M.D., 
F. C. Houghten and F. M. Phillips, A.S.H.V.E. TRANSACTIONS, Vol. 29, 
1923, p. 853. 
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Public Health Service and with the U. S. Bureau of 
Mines at Pittsburgh, to determine the physiological re- 
actions of men working in the high temperatures required 
in some industries. These studies established many 
facts regarding the rise in body temperature, increase in 
pulse rate, and other physiological reactions of such per- 
sons. As a result, there was made available a compre- 
hensive record of physiological reactions of persons over 
a very wide range of relative humidity, temperature and 
air movement, including a range of temperature from 
the upper limits of the Comfort Zone to high tempera- 
ture conditions in which life could not continue for more 
than one hour. From these records it is a simple mat- 
ter to determine suitable combinations of temperature 
and humidity in either still or moving air to give any 
desired rate of rise in body temperature. Fig. 1, taken 
from these records, shows the rate of rise in body tem- 
perature and the increase in pulse rate of three normal 
men in an atmosphere of 112 F, and with 100 per cent, 
60 per cent, 30 per cent relative humidity. It will be 
noted that with 30 per cent relative humidity this high 
temperature results in a relatively small change in pulse 
rate and body temperature, while a saturated atmosphere 
with the same temperature gives rapid changes. 
Following the first conference on the subject of fever 
therapy at the Research Laboratory, Dr. H. W. Wuer- 
thele and the members of the Laboratory Staff agreed 
in March 1929 to the treatment of two cerebro-spinal 
syphilitic patients in the psychrometric rooms of the Re- 
search Laboratory. A series of fever treatments re- 
sulted in satisfactory improvements, demonstrating con- 
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Fig. 2—Rise in body temperature, change 
in pulse rate and change in leucocyte 
(white blood) count, during exposure to 
an atmospheric condition of 110 dry-bulb, 
and 100 per cent relative humidity 


clusively the feasibility of the application of air condi- 
tioning in the elevation of body temperature. 

Early in 1935 another conference on the subject re- 
sulted in agreement that the best method of treating 
such cases was not in a large room, where several pa- 
tients could be handled, but in a small box, where a sin- 
gle patient could be treated in a hospital under the con- 
trol of the physician and nurse. Another question 
considered during this conference was whether the high 
temperature to which the disease organism is subjected 
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in fever therapy is the primary and only factor in its 
destruction, or whether the rise in body temperature 
might not be accompanied by an increase, in the leu- 
cocyte count of the blood. Such an increase in the 
leucocyte count might be either the real cause of the 
cure, or a secondary factor. The earlier work at the 
Laboratory in cooperation with the U. S. Public Health 
Service had not revealed any consistent change in the 
leucocyte count of the blood. 

A series of tests was planned and carried out in 1935 
in the psychrometric rooms of the Research Laboratory, 
in cooperation with physicians of the St. Francis Hos- 
pital. In these tests five persons offered themselves as 
subjects and were placed in saturated atmospheres of 105 
and 110 F. In all but one of these cases, a phenomenal 
increase in the leucocyte count of the blood paralleled 
the rise in body temperature, indicating that the increase 
in the leucocyte count might be an important factor in 
the application of fever therapy. The relation between 
the hot condition, elapsed time and rise in body tempera- 
ture, increase in pulse and increase in leucocyte count 
for two of the subjects are given in Figs. 2 and 3. The 
negative case, showing no material rise in leucocyte 
count, was a person of rather low vitality, who suffered 
unusual discomfort from the high temperature, and who 
collapsed when his body temperature reached 102 F. 
While this case proves nothing, it serves to indicate pos- 
sibilities for further research. 

After an analysis of the available data, in the files of 
the Research Laboratory, on the relation of rise of body 
temperature to the discomfort of persons subjected to 
hot atmospheres with different humidities, it was agreed 
that a most satisfactory box condition for giving fever 
therapy would be a saturated atmosphere. This would 
give a rapid rise in body temperature with a relatively 
low dry-bulb temperature of the air and a similar low 
temperature of all surfaces and objects in or around the 
box which might come in contact with the patient. Fur- 
ther, it appeared from the experience gained in the 
earlier studies that less discomfort resulted from a given 
rise in body temperature in a hot atmosphere with a high 
rather than a low relative humidity. Accordingly, a 
careful study of the various possibilities in design which 
would give these conditions resulted in the box shown in 
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Fig. 3—Rise in body temperature, change in pulse rate 
and change in leucocyte (white blood) count, during 
exposure to an atmospheric condition of 110 dry-bulb, 
and 100 per cent relative humidity 
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Fig. 4. A drawing of the box, showing diagrammatically 
the arrangement of the air conditioning apparatus, is il- 
lustrated in Fig. 5. 

The high temperature water spray serves to elevate 
the temperature and moisture content of the air, and 
also to circulate it through the system. The slight drop 
in air temperature from the point where it leaves the 
water spray to the box insures saturation in the box at 
all times when the spray is running. The water spray 
gives sufficient air velocity in the 6-in. duct to give a 
115 cfm air supply, or 2% air changes in the box every 
minute. The high temperature, humid air supplied at 
the top, and rapidly removed at the bottom, gives a very 
uniform air temperature throughout any horizontal cross- 
section of the box, and a temperature gradient from top 
to bottom of no more than 2 deg. The fact that neither 
a heater nor any other object or surface is ever found 
in the box at a higher temperature than the circulating 
air insures against burns from any imaginable accident 
or carelessness in operation. Since saturated air even at 
a considerably higher temperature than that used will 
cause no damage or disturbance other than an increase 
in the rate of rise in body temperature, there need be 
no fear of harmful effects from this source. 

Essentially, the air conditioning equipment is ex- 
tremely simple and of the dewpoint control type. Any 
source of hot water will serve the purpose equally well. 
In the experimental studies at St. Francis Hospital, thus 
far conducted, tap water from the hot water supply serv- 
ice was used, thus requiring no heater or mechanically 
moving parts in the entire equipment. The fact that 
this service could be supplied most easily by the hospital 
seemed to justify its use, although from an engineering 
point of view the practice would be recognized as waste- 
ful of both water and heat. In later use of the box, a 
pump has been applied for recirculating the water 
through an electrical heater. Either a gas-fired heater 
or steam heat exchanger would serve equally well. It 
has been found desirable to add a small amount of fresh 
water to keep down odors in the box. 

Proper control of the air temperature in the box and 
of the body temperature of the patient requires ample 
facilities for control. Complete control may be had 
either by temperature indicating, or better, temperature 
recording instruments, giving the hot water temperature 
at the spray, the air temperature in the box, and the 
rectal or oral temperature of the patient. Suitable in- 
struments of either the indicating or recording type are 
available for any of these purposes. In the experimen- 
tal work thus far carried on, copper-constantan thermo- 
couples used with a precision potentiometer and mercury 
thermometers have been found more serviceable. 

The patient is placed on the sponge rubber mattress 
and pushed into the box in a room at a slightly elevated 
temperature. The hot water spray is then turned on. 
Fig. 6 shows the rise in the spray water temperature and 
the resulting box temperature on a trial run with no pa- 
tient in the box and when the hot water supply was at 
130 F. A very satisfactory operation of the box with 
a patient in it is as follows: After the patient is in the 
box, the hot water is turned on and the box temperature 
raised to 120 F. Under favorable circumstances, this can 
be done in 3 min. The box temperature may then be 
kept at 120 F for about one-half hour, during which time 











the patient’s temperature may be expected to rise from 
normal to 104 F. The box temperature is then dropped 
to 110 F for an additional 20 min, which may be expected 
to bring the patient’s temperature up to 106 F. If this 
is the degree of fever predetermined for the particular 
patient the box temperature is dropped to a tempera- 
ture between 100 to 103 F, so as to maintain the pa- 
tient’s body temperature at 106 F. After the patient’s 
temperature has reached the desired level, a lower air 
temperature in the box is required, due to the fact that 
the patient himself is generating in the neighborhood of 
400 Btu of heat per hour, which, in order not to raise his 
body temperature further, must Be dissipated to the at- 
mosphere in the box. 
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Fig. 4—Air condi- 
tioned fever therapy 
box in operation 


It is not the aim of the authors 
to present a complete professional 
record of the treatment of patients 
in this engineering report. It is 
hoped that such a record will be 
published in the medical press. 
However, the following brief dis- 
cussion of the subject may be of 
interest. 

The clinical application of fever therapy induced by 
air conditioning to the treatment of disease has been both 
interesting and satisfactory in most cases. Up to this 
time, 70 patients have been treated. Gonorrhea, one of 
the most common of venereal diseases, has been treated 
in almost all of its phases. The organism, Neisseria 
Gonorrhoeae, has a thermal death point between 106 and 
107 F in vitro, but workers previously have shown that 
if the patient’s temperature is elevated between these 
points, the organism is destroyed similarly. In addition 
to this, elevating the temperature stimulates the body in 
such a way that the white blood corpuscles are increased 
in number. These act as scavengers, which clean up 
debris and inflammatory material left by the infection 
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This is especially true in fe- 


caused by the organism. 
males with gonorrhea, who complain very bitterly of se- 


vere pain in the lower abdomen. Because of the peculiar 
structure of the female pelvis and the location of the or- 
gans, there are many areas which become filled with this 
inflammatory material, binding down the organs in such 
a way that pain always occurs. It is very gratifying to 
see these paiients get relief even after one treatment of 
about one to three hours, and with a full course of treat- 
ment their pain recedes and does not recur unless they 
become re-infected. 

In the male, the relief of urethral symptoms such as 
pain, burning, etc., is rapid with Fever Therapy. The 
use of this type of treatment prevents complications 
which leave their stigmata in the male. However, in 
both sexes arthritis caused by gonorrhea can be treated 
with fever therapy specifically. If treated early, there 
is no joint disability, and the patient is restored to use- 
fulness. In chronic cases where some joint destruction 
has occurred, fever therapy frequently aids in restoring 
some function to the involved joint. When the excru- 
ciating pain of these arthritics and the striking relief ob- 
tained with fever therapy are observed, it is difficult to 
be skeptical about its usefulness. As in any other acute 
disease, the sooner treatment is instituted, the more 
gratifying are the results. Experience indicates that 12 
to 25 hours are required to clean up this infection with 
sessions of 3 to 5 hours duration given at 3 to 7 day 
intervals. 

In syphilis the situation is entirely different. The 
organism Treponema pallidum attacks certain organs of 
the body, namely, the circulatory system (heart, blood 
vessels) and the central nervous system. In the latter 
connection, the brain is so attacked that various degrees 
of insanity and other cerebral manifestations result. The 
term paresis is applied to this ailment and it has very 
frequently been called Jnsanity of Syphilis. It is a de- 
generative disease with mental deterioration resulting in 
peculiar behavior on the part of the individual. There 
are many other manifestations of this disease in the nerv- 
ous system, which are not discussed in detail in this 
paper. 

Fever therapy arrests this degenerative process in a 
great majority of cases and frequently restores its vic- 
tim to usefulness. Since the thermal death point of the 
organism varies from 103 to 106 F, it has been the 
practice in this study to maintain the patient’s tempera- 
ture at about 105 to 106 F. Malarial inoculation to pro- 
duce fever has been in use for years. It is felt as a re- 
sult of this study that artificial fever has the additional 
advantage of being safer to handle without imposing one 
disease on another. It is hoped further study will show 
the relative ease of artificial fever administration as com- 
pared to malarial inoculation in cases of syphilis. The 
other manifestations of this disease may be treated with 
fever together with the various chemicals, and good re- 
sults have been reported. The combination of fever 
therapy and drug is very useful because the drug is dis- 
seminated more thoroughly through the tissues because 
of its easy passage through the blood vessels dilated by 
the fever. In paresis about 25 to 50 hours produce the 
best results with 5 hour sessions given every week. 

in Chorea, or St. Vitus’ Dance, fever therapy has 
done much to bring about recovery and shorten the 
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course of the disease. Even after the first treatment, the 
purposeless, involuntary movements abate and frequently 
cease. Eight or nine sessions at 105 to 106 for 3 to 4 
hours are suggested in these cases. Since this particu- 
lar disease has been treated more recently, there is not 
much data available on just how the method works. 
Some time in the future more may be written on this 
subject. 

In this study fever therapy has been tried in multiple 
sclerosis, a degenerative disease of the central nervous 
system, without striking results, although other work- 
ers’ reports are encouraging. 


8-2 


TEMP DEG. FAHR 
x 
°o 





2 4 6 6 10 12 14 16 18 20 
ELAPSED TIME— MINUTES 


Fig. 6—Relation between spray water and box tempera- 


ture after valve controlling 130 F water was turned on* 
“Ave. spray water consumption 30 gal per hour. Ave. air supply 
115 cfm or approx. 24% air changes per minute. 


There has been some success with one case of Parkin- 
son’s Syndrome, a manifestation of encephalitis. This 
patient had a tremor of the right hand for 9 years and 
was unable to earn his living, but after 25 hours of fever 
between 105 and 106 F, this tremor has ceased, and he 
is now actively engaged in making a living. However, 
this single case proves nothing, but must be amplified by 
more cases which are now being studied. 

Before accepting any case for fever, a case history is 
taken, the patient is carefully examined, especially for a 
weak heart, high blood pressure, or hardened arteries, 
all of which are contraindications to giving fever. Pa- 
tients who are weakened and debilitated do not receive 
treatment. The blood counts, as well as bacteriological 
studies, are made before starting the procedure. A seda- 
tive is administered, and while lying in the box, the face 
and head are cooled both by an electric fan, and ice 
applied directly. This gives some degree of comfort to 
the patient and minimizes the danger of delirium. Since 
the chloride and fluid loss is great, 0.6 saline solution 
is given by mouth. Rectal temperatures, pulse and res- 
piratory rates are taken every 10 min and blood pressure 
readings are made at greater intervals. The pressure 
is at first elevated and drops down as dilatation of the 
vessels takes place. No covers are used on the patient 
during treatment, thus permitting freedom of movement 
at all times. If the patient becomes restless, a small 
dose of opiate is administered. After the fever has been 
given, the patient is put to bed, and glucose and saline 
solution, which are given by vein, act as a stimulant and 
food, especially since the patient has eaten nothing prior 
to and during his treatment. Many patients come in the 
morning, have treatment, sleep a few hours following 
treatment, and leave the hospital in the evening without 
any difficulty whatsoever. Occasionally some individuals 
develop herpes (fever blisters) on the lips which at times 
become troublesome, but little can be done about it. The 
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complication of fever delirium rarely occurs. Cyanosis 
occurs infrequently but the administration of O, (90 
per cent) and CO, (10 per cent) clears this up imme- 
diately and the treatment goes on. There have been no 
burns in this cabinet, and it is felt that this is quite a 
remarkable record when it is considered that these pa- 
tients have no covering except a very short gown worn 
for modesty’s sake. The following case records may be 
of interest. 

A girl, 18 years old, was forced to leave high school 
in her senior year because of mental changes and some 
difficulty with her vision. She was referred to a well- 
known neuro-psychiatrist in Pittsburgh, and sent to the 
hospital. Laboratory data revealed the fact that she was 
suffering from congenital (hereditary) syphilis. Malarial 
inoculation was given to induce a fever, but nothing fa- 
vorable resulted. Artificial fever in the Laboratory’s box 
was then tried as the first case in this study. 

After 12 hours of fever, varying from 105 to 106 F, 
her eye findings were greatly improved and her mutter- 
ings and mental aberrations ceased. Her responses 
were normal in every respect. She was discharged 
from the hospital, and has since returned to school and 
completed her studies. 

An 18 year old colored male was carried into the 
hospital suffering from excruciating pains in the left 
ankle, knee, elbow, wrist and joints of the hand. Also 
affected were the right knee, elbow, wrist and hand. 
There was also a urethral discharge which upon labora- 
tory diagnosis was revealed as gonorrheal. He was ex- 
posed to the infection 5 days before admission and the 
pain began 2 days before admission. Morphine was re- 
quired to ease the pain and he was unable to use his 
hands and had to be fed. Fever was begun the next 
day, with the temperature between 106 and 107 F, for 
a 4 hour period. It must be remembered that this oc- 
curred during the extremely hot weather of July. After 
the first session, he was able to sleep without the aid of 
opiates and could handle his food. The treatments were 
repeated every 3 or 4 days and after 20 hours he was 
entirely clear of pain, upon either active or passive mo- 
tion. At the same time the urethral discharge ceased 
and he was no longer kept in isolation. Three days later 
he was discharged from the hospital, and during the 
week of September 24, 1936 a complete fixation test 
(diagnostic test using patient’s blood) was negative. Be- 
fore treatment it was positive. In sharp contrast to this 
case was that of a young adult admitted to the hospital 
last winter with the same ailment only in two joints, the 


hip and knee. Without using fever, he remained in the 
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hospital for 128 days, receiving such treatment as vac- 
cines, diathermy and a cast on his body. The first case 
cited was in the hospital only 17 days. Since both were 
free cases, it is obvious that a great economic saving is 
possible with this form of treatment. 

A 25 year old woman was exposed to gonorrhea and 
was brought to the hospital complaining of severe pain 
in the lower portion of the abdomen. Although a tenta- 
tive diagnosis of appendicitis was made, the history, 
along with the laboratory findings, definitely indicated 
gonorrheal salpyngitis (fallopian tube inflammation). 
Fever was given between 106 and 107 F for a total of 
18 hours, resulting in complete subsidence of pain and 
other symptoms. It is interesting to note that this pa- 
tient could not rest at night because of the severe pain 
in the abdomen, and opiates were necessary to give the 
patient some measure of relief. In this instance, as in 
others, the acute pain subsided after the first treatment of 
3¥% hours, and the patient was able to sleep without the 
use of sedatives or opiates. This patient, however, de- 
veloped herpes (fever sores) on her lower lip, which re- 
tarded treatment for 5 days. However, treatment was 
resumed, and before discharge from the hospital, a 
vaginal examination revealed no pain or discomfort ; nor 
were there any signs of abnormal changes in the pelvic 
organs. This latter complication frequently occurs if the 
condition is untreated, and an operation is the usual se- 
quel in time. Hence, early treatment is desirable. 
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A.S.A. Announces Standard Acoustical Terminology 


According to an announcement of the American Stand- 
ards Association, a standard Acoustical Terminology for 
sound engineers which will eliminate confusion in movie, 
radio, and building fields has recently been completed. 
This standard is the result of engineers, musicians, 
manufacturers, and scientists working together under the 
auspices of the A.S.A., which served as a clearing house 
for standardization. 

The committee has given a broader meaning to the 
word noise, now defined in terms of the listener as an 


unwanted sound rather than in terms of the sound itself. 
A section of the standard deals with architectural acous- 
tics, while another provides standard terms for the meas- 
urement of hearing and will be used widely by the med- 
ical profession and by manufacturers of aids for the par- 
tially deaf. Other parts dealing with the conversion of 
sound to electrical energy and with acoustic transmission 
systems will be of particular value.to the movie and radio 
professions. A separate section for music brings engi- 
neers and acoustical experts into agreement with musi- 
cians on a basic standard pitch. 











A Rational Method of Duct Design 


By L. G. Miller* (MEMBER) East Lansing, Mich. 


NYTHING rational has reason or understanding 
according to Noah Webster. The following 
method of duct design is presented because each 

step is a result of reasoning. This outline is intended 
to serve only as a guide for the method. No claim is 
made for the accuracy of the data, but it is hoped that 
those having data known to be authentic will present 
it and that properly equipped laboratories will supply 
that information needed to satisfy controversial views. 

Before the problem of air duct design can be ap- 
proached, such items as design and location of grilles, 
quantity and quality of air to be circulated, and the lo- 
cation of the fan and conditioning apparatus will have 
been determined by engineering calculations and esti- 
mates. An illustrative problem is interspersed through- 
out the discussion of the method. The results of the en- 
gineering calculations as they apply are included in 


Table 1. 


Table 1—Residential Air Quantities Required 











| DELIVERED 

Room GRILLE | Crm VELOCITY 
No. FpM 
Pe 1 95 | 500 
RE MOOD Bos. ccccces 2 95 500 
Dining Room............ 3 100 425 
aera 4 145 300 
aes ontieeenn 5 145 300 
ann swnas en 6 60 300 
nist aot anos san 8 100 300 
OE Te 9 130 500 
S. W. Bedroom........... 10 100 400 
N. E. Bedroom........... 11 125 500 
i, a OE. «ccc ccces 12 | 115 | 300 
Ey 13 50 | 100 
I a tis oldu ete | 14 | 45 200 
St eee 25 125 100 
Recreation 2............. 26 125 | 100 





Design of Duct System 


The first step in actual design of a duct system is to 
connect the grilles with the fan and other apparatus into 
a workable closed system. It is hardly necessary to state 
that the plans, or actual structure, must be thoroughly 
inspected for structural details that might hinder or aid 
in erecting the duct system. Economy of construction 
and of operation, two diametrically opposed considera- 
tions, should be weighed one against the other. In order 
to facilitate such studies it seems desirable to add to the 
Symbols for Heating, Ventilating and Air Conditioning 
Drawings given in Chapter 44 of THe Guipe 1937 some 
items commonly encountered in duct layout. A partial 
list appears in Fig. 1. Using these symbols, sketch on 
the plan involved, a line layout. Such a sketch for the 
flow ducts in a residence is illustrated by Fig. 2. 

Head, Dept. of Mech. Engrg., Michigan State College. 
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Selection of Design Branch Duct 


Select by inspection the duct appearing to have the 
least unavoidable resistance and design it for the highest 
usable velocity. Outlet No. 4 of Fig. 2, requiring that 
145 cfm be delivered from the grille at 300 fpm velocity, 
is selected because it is the shortest run and appears to 
have little natural resistance. Some work is being done, 
to reduce noise generation and transmission by the duct 
systems. Findings to date with more definite recom- 
mendation should be published in subsequent editions of 
Tue Guipe to allow higher velocities and resultant 
smaller ducts. Based upon data given in THE GUIDE 
1937, the highest velocity which should be used in this 
vertical wall stack is 750 fpm and in the branch hori- 
zontal duct 1000 fpm. The cross-sectional area of these 








145 
sections would therefore be =O16S at = 7 
750 
145 
sq in. and = 0.145 sq ft = 22 sq in. A 3x Qin. 
1000 


wall stack, having a cross sectional area of 27 sq in. 
would be right. The table given on p. 372 of Tue GuipE 
1937, Circular Equivalents of Rectangular Ducts for 
Equal Friction should be extended to include at least 
3 and 3% in. dimensions to accommodate designers of 
residential heating. The equivalent of a 3 x 9 in. duct 
is 5.5 in. One dimension of a trunk line system is usu- 
ally determined by structural limitations. In this par- 
ticular example, head room in the basement and the 
limitations of depth to that of 8 in. commercial lumber 
joist, dictates a uniform duct depth of 7 in. The branch 

rr, 


duct leading to the riser of grille No. 4 would be —, 


7 
say 3 in. in width, equivalent to 4.8 in. diameter. 
Branch Duct Resistance 


A considerable amount of the resistance in a system 
is offered by the elbows, takeoffs, transitions, and other 
fittings. A curve of average values of percentages of 
velocity head lost in elbows with various degrees of 
curvature is shown in Fig. 3. Much more work should 
be done under various conditions of velocity, shape, 
size, etc. to indicate whether one such curve will suffice 
or if a group of curves would be required before the data 
can be used with commercial accuracy. It is obvious 








122 a. 


that nothing is to be gained 
by using elbows with a 
radius ratio greater than 2. 
Space limitations, manufac- 
turing costs, use of standard 
fittings and many other items 
have a part in the actual de- 
gree of curvature adopted in 
each case. Where unusual 
circumstances do not dictate, 
the radius ratios selected for 
economy will not vary great- 
ly from unity. Such an 
elbow would cause a drop in 
pressure equal to 22.0 per 
cent of the velocity head 
(Fig. 3) and with 135 F air, 
traveling 750 fpm, the actual 
drop in this elbow would be 
0.031 in. wg. X 0.22 = 
0.0068 in. A stack head as 
ordinarily installed hasa 
square throat, this is a radius 
ratio of 0.5, for which Fig. 
3 shows 105 per cent velocity 
head. The resistance is equivalent to 0.031 «K 1.05 = 
0.0325 in. w.g. 


FLOW RISER 
RETURN RISER 

AIR SUPPLY OUTLET 
EXHAUST OUTLET 


DUCT, ROUND PIPE, PLAN 


Offsets and Transitions 


It is often necessary to change the alinement of a duct 
to clear some portion of the structure or to reach a 
grille or riser. Two 45 deg ells, connected with enough 
pipe to provide the necessary offset, are usually em- 
ployed. Such a combination of ells will not exceed in 
resistance that of a single 90 deg ell and can be estimated 
as 0.0068 in. w.g. It should be noted that all combina- 
tions of ells cannot be so easily estimated and the de- 
signer should have more complete data available. 

Branch take-offs are designed in such a variety that 
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Fig. 2—Residential air flow line drawing layout 


FLOW DUCT, ROUND PIPE, SECTION 


EXHAUST DUCT, ROUND PIPE, SECTION 


DUCT, RECTANGULAR PIPE, PLAN 


FLOW DUCT, RECTANGULAR PIPE, SECTION 
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EXHAUST DUCT, RECTANGULAR PIPE, SECTION C=) 
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Fig. 1—Symbols for heating, ventilating and air conditioning drawings 


it is impossible to attach any great weight to the values 
of loss in pressure due to these fittings as used in the 
illustrative problem. Many engineers use a combination 
approximating two 45 deg ells. A simple scheme illus- 
trated in Fig. 4 is suggested. This branch take-off func- 
tions equally well for parallel and 90 deg directions and 
with slight modifications for other angles. In pressure 
drop, it is almost identical with one 90 deg ell and will 
be so estimated in this discussion, i. e., equal to 0.0068 
in. W.g. 

The loss through the transition fitting from the 3 x 7 
in. branch duct, with the larger dimension vertical, to 
the 3 x 9 in. elbow with larger dimension horizontal, 
will of course depend upon the abruptness of the fitting. 
Very little data are available concerning the resistance 
of these fittings, estimated generally from 0.25 to 0.85 of 
the velocity head. Since in this illustrative problem the 
drop from 1000 to 750 fpm makes available the differ- 
ence in velocity head equal to 0.025 in. w.g. which is 
0.45 of the velocity head, it may be assumed that this 
gain will offset the loss, a fact no doubt very nearly 
the truth. 


Duct Frictional Resistances 


To the drop in pressure in the fittings must be added 
that due to friction in the straight duct. This drop may 
be determined algebraically by a modification of the 
Babcock-Unwin formula 





fle’r 
PCOS monn ccc cece cece cc cees [1] 
de 
where 
p = pressure drop, inches water gage. 
f = friction factor. 
l= length of duct, feet. 
v = velocity, feet per second. 
r = density, pounds per cubic foot. 
- of 


d. = diameter of a circular pipe or the equivalent diamet« 
a rectangular pipe, inches. 
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leading to grille No. 10 is the long- 
est since it leads to a second floor 


is 2.0 
ce = R20S room. It carries 100 cfm to be 
100 — R.R. +0.5 . 
delivered at 500 fpm. 
- —s It is convenient to take advan- 
< - . 
2 oo 1<CR tage of the fact that since the re- 
> @ DRAWN FROM DATA TAKEN ON sistance of both duct and fitting 
F ro. 3"x 3", 6"*6", & 12"x12" ELBOWS piper" ie ated ith the 
9 WITH WARYING RR. AND 1000 varies approximately with 1 
aan . . 
Sw eo F.P.M. VELOCITY. square of the velocity the resist- 
+ ance of one may be expressed in 
sini SOME POINTS FROM OTHER ° Pe: 
- DATA INDICATING - --- DASH terms of the other. Che total re- 
Z . . . . 
40 - CORRECTION TO CURVE. PART sistance of the line leading to grille 
« OF CURVE FROM R.R.=.6 ON N . . 
No. 4 s of : rale 
ae: cnehne iim sco in terms of an equivalent 
OF STRAIGHT DUCT OF EQUAL length is given in Table 3. 
LENGTH on : ; ‘ 
20 — Che duct leading to grille No. 
a 10, estimated in the same manner, 
results in an equivalent length of 
ee Ss ee oe Oa 56.6 ft. Velocities may be roughly 
Fig. 3—Percentages of velocity head lost in elbows determined by the simple ex- 
To illustrate, check the drop in 7 feet of wall stack Table 2—Summary of Head Losses to Grille No. 4 
3 x 9 in. leading to grille No. 4: RRR WTO 04907 7 - 
VevLocity | VeLtocrry | Per Cent | Heap Loss 
FITTING HEAD Heap Lost | In. W. G. 
i= & ee ew — — 
= Stack Head. 125 | 0.031 105 0.0325 
v = 12.5 ft per second. Elbow to stack. . 125 | 0.031 | 22 0 .0068 
vw ~ . . - : g . . Offset. . 163 | 0.055 | 22 0.0121 
r = 0.067 for air at 135 F containing 45 grains of moisture an 7 El edede 1633 | 0.055 | 0 6©| 0.0000 
und. Branch take-off 1634 0.055 22 | 0.0121 
J al ita d i F a : 12.5 | 0.031 0.0123 
d. = 5.5 in. as previously determined. ————— - - - - 
‘ - , otal... ) .0758 
f=value determined from Fig. 5 by calculating the Rey- . | OSes 
nolds Number, (Re). ae > 7oo 
Dv 
R. = —— where k is the kinematic viscosity. From Fig. 6 
k 
the kinematic viscosity of the air in the flow risers is 
20 x 10°. Table 3—Total Resistance of Duct Leading to Grille No. 4 
de SELLE aE vis ae HY 
D = — = equivalent pipe diameter, feet. —— EQUIVALENT 
12 FittTinG Rapius | OrrerInG Eouat | Wiptn | LENGTH 
bu RATIO RESISTANCE | Ft Fr 
K =— = kinematic viscosity. Stack head... 05 | 47.5 «| 32 | 11.87 
Elbow to stack. 10 | 9.0 3/12 2.25 
‘aie . rseencty . _ ’ sag | Ae 1.0 9.0 7/12 5.25 
= absolute viscosity, pounds mass per foot second. eeeiiokes Sag ** 0 90 | 3/12 2 28 
p = density, pounds mass per cubic foot. Actual duct... ieeae 7.00 
Total.... 28 62 


0.46 X 12.5 





20 x 15° 


The table on Fig. 5 recommends the use 
of curve 4 for a sheet metal duct of this 
size. From this curve the value of 


f = 0.026. 


From equation (1), 


0.026 * 7 & (12.5)? & 0.067 





> = 0.0358 
5.5 


= 0.0123 in. w.g. 


The summary of the losses in this 
branch of duct length appears in Table 2. 

To be sure that velocities and sizes will 
fall within reasonable limits it is desir- 
able next to check the system which 
appears upon inspection to have the 
vreatest natural resistance. The duct 








Determination of branch duct 


sizes 


Fig. 4 


w= WIDTH OF DUCT BEFORE TAKEOFF 
WS WIDTH OF DUCT AFTER TAKEOFF 
w= WIDTH OF BRANCH TAKEOFF 


We Wat (w-2) ALL IN INCHES 
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VN? 28.6 
pedient of equating —) = —, whence l’, = 0.7 V7. 
1 


56.6 


The stack velocity will be 0.7 750 = 525 fpm and 
in branch duct 0.7 & 1000 = 700 fpm. Using the near- 
est commercial size the riser becomes 3 x 10 in. with 
an actual velocity of 480 fpm and the branch duct 3 x 7 
in. at 687 fpm. 

A summary of the actual design head losses to grille 
No. 4 is given in Table 4. 


Table 4—Design Summary of Head Losses to Grille No. 4 























VELocITY Per CENT Heap Loss 

FitTInG VELOcITY HEAD Heap Lost In. W. G. 
EP CEE Te 480 0.0127 105 0.0133 
Elbow to stack......... 480 0.0127 22 0.0028 
ies a tw BES 687 0 .026 22 0 .0057 
Branch take-off......... 687 0.026 22 0.0028 
Riser (16.0 ft.)..... 2.0. a Saree 0.0119 
Branch duct (6, 5 ft.)... A) SE ee 0.0120 
WA Aaah ho su eben eenweeéensddeeceusas<tieue 0 0485 





The difference between 0.0758 (Table 2) and 0.0485 
(Table 4) or 0.0273 in. w.g. is for 12.5 lineal feet carry- 
ing 705 cfm. By trial and error a 7 x 12 in. duct carry- 
ing the required quantity at an actual velocity of 1210 
fpm indicates a drop of 0.025 in. which balances the 
pressures with accuracy equivalent to that of the usual 
heat loss calculations. 


Conclusion 


It is obvious that the method employed in this discus- 
sion is a combination of the Velocity Method and the 
Friction Pressure Loss Method referred to on page 369 
of THe Guie 1937. The only velocities arbitrarily as- 
signed are those where high values would lead to noise, 
or turbulence, or duct vibration. The remainder of the 
system is designed for equal overall friction drop without 
attempting to adhere to any specific pressure loss per 


EQUIV. DIAM. INCHES| 3-5 | 5-10 


NATURE OF DUCT 


SHEET METAL 5 4 
FORMED CONCRETE 
BRICK OR EQUIVALE 


VALUES OF 


VALUES OF REYNOLDS NUMBER = 


10-20 UP 
NUMBERS BELOW REFER TO CURVES 





45710 


3510 


IN SQ FT PER SEC 


20x 1075 


KINEMATIC VISCOSITY, 


15x 107 





tox1o7 > 


sxi075 





° 


400 


° 300 
TEMPERATURE, IN F 


Fig. 6—Curves for determining kinematic viscosity 


foot of length. It is purposely left somewhat flexible in 
order to use, wherever possible, stock commercial sizes 
of duct and fittings and to permit other freedom of de- 
sign. The ultimate aim is to be able to so design the 
system that it will re- 
duce the amount of 
artificial friction, vs. 
dampers, splitters, etc. 
to a minimum if not en- 
tirely to zero. It is be- 
lieved that the cost of 
power consumed by 
such artificial resistance 
will in most cases more 
than offset the cost of 
investment in more 
ample duct sizes. This 
is the reasoning in- 
volved in the method 
proposed. It is hoped 
that results will be 
commensurate with the 
slightly more involved 
plan of approach. 


3 2 I 
a 3 2 
5 a 


Fig. 5—Variation of friction 
factor with Reynolds number 
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eport of Committee on Research 


for 1936 


A Review and Forecast 


By W. A. Danielson* and F. C. Houghten** 


A Review of 1936 


HE Committee on Research of the American Society 

or HEATING AND VENTILATING ENGINEERS held four meet- 

ings during 1936. The retiring committee for 1935 met 

in Chicago during the 42nd Annual Meeting of the Society and 
approved a budget prepared by the Finance Committee to be 
submitted for final approval by the 1936 Committee, and trans- 
acted other business pertaining to the previous year’s activity. 
An organization meeting of the 1936 Committee followed, at 
which time the new Chairman for 1936 was elected, the budget 
proposed by the retiring committee was adopted, and a re- 
search and finance program for the year was discussed. The 
committee also considered a number of matters of interest to 
the Laboratory, including the appointment of several Technical 
Advisory Committees. Two meetings of the Committee were 
held during the Semi-annual Meeting of the Society at Buck 
Hill Falls, Pa., when a number of matters pertaining to a re- 
organization of the Technical Advisory Committees and meth- 
ods of financing the work of the Committee received extended 
discussion. The closing meeting of the 1936 Committee will be 
held in St. Louis during the 1937 Annual Meeting of the Society. 


Financial Position Improved 


For the third successive year following the depths of the 
depression, the Committee worked under a slightly enlarged 
budget and closed the year in an improved financial condition. 
Besides carrying on a number of studies at Pittsburgh, work 
was continued in eight universities. The better financial out- 
look of the Committee during the latter part of the year, and 
the receipt of a $4,000 appropriation from the Council of the 
Society made possible an expansion in the Laboratory budget 
and a renewal of the Committee’s successful practice of help- 
ing to finance cooperative research in a number of Universities, 
after a lapse of several years in such aid during the depres- 
sion. This renewed financial relationship with the cooperative 
institutions has encouraged an expansion in research activity 
which should greatly increase the results obtained during the 
coming year. 

By far, the most important development of the work of the 
Committee during the year was the re-organization of the Tech- 
nical Advisory Committees in accordance with a comprehensive 
organization plan shown in Fig. 1. According to this plan, 
the interests of the Committee on Research have been divided 
into two major and several minor divisions. The first major 
division includes all studies and developments dealing with air 
conditioning in their relation to the comfort and health of 
man, air conditioning applications dealing with animals and 
plant life, and the conditioning treatment of by-products from 
the same. 


*Chairman. 
**Director of the Research Laboratory. 


Presented at the 43rd Annual Meeting of the American SOcIETy oF 
HEATING AND VenTILatiING EnGingers, St. Louis Mo., January, 1937. 
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Organic Division 


This major branch, known as the Organic Division, as con- 
trasted with a similar “inorganic” division, was organized under 
W. L. Fleisher, acting as assistant chairman of the Committee 
on Research. Under the sub-division of “Humans” are included 
any studies made by the Research Laboratory dealing with 
the desirable atmospheric conditions for human comfort and 
well-being, both in the summer and winter, the effects of 
drafts on comfort, the relation between odors and the volume of 
ventilation in occupied spaces, and the treatment of various 
diseases either for curative effect or for optimum comfort 
condition of the patient receiving other treatment. 


Inorganic Division 


The Inorganic Division was organized into two major sub- 
divisions covering “fundamentals” and “performance,” headed 
respectively by Thomas Urdahl and E. W. Goodwin, acting as 
assistant chairmen of the Committee on Research. The Funda- 
mentals Sub-division gives consideration to any fundamental 
knowledge pertaining to materials used in building construc- 
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tion or the manufacture of equipment. Such fundamental phys- 
ical phenomena as heat, its transfer, and the physical and chem- 
ical qualities of the air are included in this sub-division of re- 
search activity. The Performance Sub-division deals with the 
performance or service of systems of heating, ventilating and 
air conditioning, and other equipment used in such systems, to- 
gether with such practices as the generation of heat from fuels 
and methods of obtaining mechanical cooling. 

For want of other location, two other activities of the Com- 
mittee have been considered in parallel with the Organic and 
Inorganic Divisions, namely, the subjects of “climate in rela- 
tion to the health and well-being of man,” and “psychrometry.” 


Technical Advisory Committees 


Under these major and minor divisions of the interests of 
the Committee on Research have been developed twenty-one 
Technical Advisory Committees, while several others have been 
proposed. With this comprehensive sub-division of the in- 
terests of the Committee, it is hoped that when any new ques- 
tion needing laboratory, library or committee investigation is 
proposed it may be immediately allocated to a Technical Ad- 
visory Committee already organized, thus avoiding delays in 
organizing such work, as well as the overlapping of responsi- 
bilities of Technical Advisory Committees appointed in haste 
when the need for the same arises. 

A great deal of time and energy were required during the 
year in developing this re-organization and the appointment of 
the Technical Advisory committees. This naturally resulted in 
a delay in the organization of the committees themselves and 
of their several programs of operation, and hence, the reported 
activities of the committee in the appendix to this report will 
in some cases indicate little activity beyond organization. This 
has not, however, resulted in any delay in any of the projects 
assigned to the Research Laboratory or cooperating institutions 
by the Committee on Research, which have been carried on as 
energetically as finances and personnel have permitted. It is 
hoped that with the re-appointment of these same committees 
during the coming year their work will go forward without 
interruption and with improved performance. 


Study of Finance Methods 


The method of helping to finance the research work of 
the Committee by voluntary subscriptions from industry was 
given a great deal of consideration, and a number of possible 
methods of organizing such efforts for the year were consid- 
ered. With the improved economic condition of industry 
it has been thought that while the time for such a campaign 
has not yet been reached, the ground work should be laid for 
carrying on such a campaign in the very near future. With 
this in view, considerable effort has been made in the organ- 
ization of the work of the Finance Committee, with a view 


C. E. Lewis 
Vice-Chairman 
Committee on Research 








Journal 


127 


F. C. Houghten 
Director, AS.HV E. 


Research Laboratory 





of placing before prospective contributors a comprehensive pro- 
gram of work to be carried on and facts concerning the value 
of the work of the Committee on Research to this branch of 
the engineering profession and industry. 

While the time was not considered ripe to push this effort 
to an ultimate conclusion during the year, a number of worth- 
while results have accrued, including the receipt of $1,425 in ear- 
marked contributions and $100 in non-earmarked contributions. 
It is believed, however, that these contributions should not be 
considered as a measure of the fruitfulness of the work carried 
on during the year, but that more comprehensive contributions 
should result during the early part of 1937 from the effort al- 
ready expended. 


Educational Publicity 


Paralleling the development of the work of the Finance Com- 
mittee, a Publicity Committee has been organized in order to 
properly place the importance and value of the Committee's 
work before the industry and financial institutions profiting by 
the growth in air conditioning. In this connection, the services 
of Brewster S. Beach, as publicity counsel, have been en- 
gaged, who has already carried on a number of activities which 
it is believed are approaching fruitfulness. While the results 
of these activities are not demonstrated in the financial returns 
to date, it is believed that the ground work has been laid, 
as a result of which further developments will take place during 
1937. 

Altogether, the work of the 1936 Committee may be con- 
sidered as a transition in the life of the Research Laboratory, 
during which reorganization activities have been carried on 
aiming to return the Laboratory from a “depression” to a 
normal economic basis, and it is hoped that the success reflected 
in the results to be obtained during the next few months will 
amply demonstrate the wisdom of these efforts. 


VITAL PROBLEMS IN RESEARCH FOR THE COM- 
ING YEAR—A FORECAST 


Many vital problems face the Committee on Research for 
the coming year. Chief of these are the extension of knowledge 
as to how air conditioning can be utilized more effectively in 
the treatment of disease, the broadening of investigations and 
the development of new facilities and methods for testing insula- 
tion and further work in determining standards for summer 
comfort cooling embracing the whole subject of the physiological 
aspects of air conditioning, heating and ventilating. 


Emphasis on Insulation 

Considerable emphasis it is expected will be placed on the 
problems on insulation as it is felt these are fundamental to 
all branches of the industry. Among the sub-divisions of this 
work may be mentioned studies of heat losses and gains through 
glass, correct practice for the use of glass brick in buildings, 
commercial development of water covering for roofs as insula- 
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Fig. 1—Function 


tion and to lengthen roofing material life, best ways of insulating 
glass in buildings to prevent infiltration of cold in heated 
buildings and further studies of glass as a “heat trap.” 

Special attention needs to be given to methods of installing 
insulation in buildings, particularly homes, to avoid settling, 
provide tight fitting and in other ways to eliminate or minimize 
the deleterious effect of humidified air from within the build- 
ing itself on the insulation materials themselves. 

These studies must encompass investigation of double glass 
windows and other insulation methods including reflective ma- 
terials, board insulation and fill-type insulation. More advanced 
methods for testing all insulation materials as well as testing 
standards will be required in the immediate future. The im- 
portance of this work is especially apparent with the rapid 
growth in new building construction already approaching boom 
proportions. Serious monetary losses and damage to builders’ 
and engineers’ reputations may be the result of failure to im- 
prove scientific knowledge of the subject of insulation materials 
including methods for their correct application. 


Thirty Problems Listed 


The Committee on Research has listed some 30 subjects 
that are desirable for study in all fields of heating, ventilating 
and air conditioning. Among those not already mentioned is 
the study of what constitutes a draft, recognizing that this 


subject is one which causes complaints from the public in ven- 
tilating and air conditioning systems. The physiological effect 
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of the so-called draft and its relation to a feeling of comfort 
or discomfort will be investigated. This subject on the other 
hand, is also bound up in the broad problem of air distribution. 
The Committee expects to study further the proper method and 
place of introduction of air for room cooling and the safe 
limits of difference in temperature between the room and in- 
coming air. Also the practical limitations of air velocity and 
difference in temperature between room temperature and air 
delivery temperature in the use of unit ventilators for heating 
and ventilating school rooms. 

Related to these problems also is the question of noise gen- 
erated in air distributing systems and the whole broad subject 
of noise in relation to heating and ventilating both in ducts 
and through air discharge outlets. Steam and hot water heat- 
ing systems should come in for a special share of attention. 
Included in this work is research on the calculated drop in 
temperature through a radiator in forced circulation hot water 
heating, determination of the simplest and lowest-cost low pres- 
sure steam and hot water heating systems for small homes, and 
use of small pipes in forced hot water circulation systems. 

The increasing complexity of air conditioning and the arts 
allied to it, demand a type of fundamental research that will 
help to stabilize the engineering and scientific side of these in 
dustries in the face of growing public demand for air condi- 
tioning applications of many new kinds. Research must keep 
pace with the rapid increase in the tempo of modern selling 
methods in order that heating, ventilating and air conditioning 
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Papers Resulting From Research During 1936 


Twelve technical papers, resulting from research car- 
ried on in Pittsburgh or in the cooperating institutions 
under the several Technical Advisory Committees were 
prepared for presentation at meetings of the Society and 
published in the A.S.H.V.E. Journar. They are listed be- 
low and will be referred to by number in the discussion 
of research projects carried on by Technical Advisory 
Committees in the latter part of this report. 


1. Thermal Properties of Concrete Construction, by F. B. Rowley, 
A. B. Algren and Clifford Carlson. Presented at the Annual 
Meeting, January, 1936. 

Comfort Standards for Summer Air Conditioning, by F. C. 

Houghten and Carl Gutberlet. Presented at the Annual Meet- 

ing, January, 1936. 

8. Performance of Fin Tube Units for Air Heating, Cooling and 
Dehumidifying, by G. L. Tuve. Presented at the Annual 
Meeting, January, 1936. 

4. Ventilation Requirements, by C. P. Yaglou, E. C. Riley and 

D. L. Coggins, January, 1936, Journal. 

Corrosion Studies in Steam Heating Systems, by R. R. 

Seeber, F. A. Rohrman and G. E. Smedberg; February, 1936, 

Journal. 

6. Study of Summer Cooling in the Research Residence Using 
Water from the City Water Mains, by A. P. Kratz, M. K. 
Fahnestock, S. Konzo and E. L. Broderick; May, 1936, 
Journal. 

7. A Field Study of the Heat Requirements of a College Build- 
ing, by F. E. Giesecke and W. H. Badgett; June, 1936, Journal. 

8. Heating Requirements of an Office Building as Affected by 
Weather Conditions, by F. C. Houghten and Carl Gutberlet; 
July, 1936, Journal. 

9. Condensate and Air Removal Rates in a Vacuum Heating 
System, by D. W. Nelson; October, 1936, Journal. 

10. Thermal Properties of Concrete Construction, by F. B. Row- 
ley, A. B. Algren and Robert Lander; November, 1936, Journal. 

11. Cooling Requirements for Summer Comfort Air Conditioning, 
by F. C. Houghten, F. E. Giesecke, Cyril Tasker and Carl 
Gutberlet; December, 1936, Journal. 

12. Fever Therapy Induced by Air Conditioning, by F. C. 
Houghten, M. D. Ferderber and Carl Gutberlet. To be pre- 
sented at the Annual Meeting, January, 1937. 
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may march forward in orderly fashion with a secure founda- 
tion of basic research facts behind them. 


Research Activities Considered by Technical Ad- 
visory Committees, and Work Carried on Under 
Such Committees During 1936 


During the year 21 Technical Advisory Committees were 
appointed to consider as many different sub-divisions of tech- 
nical knowledge on which this branch of engineering profession 
is based. As stated above, a number of these committees have 
been appointed only long enough to perfect an organization, and 
little in the nature of technical results are available from their 
efforts. However, in a few cases work has been continued 
under committees appointed in former years and under which 
definite research has been carried on. The personnel of each 
of the Technical Advisory Committees working under the Com- 
mittee on Research, and a discussion of the work considered, 
organized, or carried on, during the year, are given. 


Technical Advisory Committee IF-1 


SOUND IN RELATION TO HEATING AND 
VENTILATION 


J. S. Parkinson, Chairman 


C. M. Ashley C. H. Randolph 
C. A. Booth J. P. Reis 

V. O. Knudsen F. R. Watson 
R. F. Norris 
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This committee has done very little work during the course 


of this past year. It feels that its principal function was ful- 
filled in collecting available information for the use of the So- 
ciety and recommending the necessary research to complete the 
desired data. There is very little research activity along these 
lines, and the principal efforts of the committee have been 
directed toward interesting different organizations in such re- 
search. 


The committee has prepared a table of noise levels which are 
considered typical for various room locations, with the range 
of variation which is likely to be encountered. On the basis 
of these tabulated levels, the committee has recommended cer- 
tain maximum permissible figures for the noise of equipment 
in such spaces. The committee has cooperated with Mr. Hotch- 
kiss and the Gumne Publication Committee in revising the Chapter 
on “Sound” for the 1937 Guipe. It has likewise developed a 
research program aimed to make possible the rating of the noise 
generated by ventilating and conditioning apparatus. 

The general situation is very much the same as it was when 
the committee met in July at Buck Hill Falls. We are in a 
position to say what noise levels are permissible and are begin- 
ning to have data available as to the reductions encountered 
through the ventilating system with and without absorbent 
linings. Lacking data as to the original noise created by the 
equipment, it is at present impossible to specify the levels in 
the finished installation with any degree of accuracy. This is a 
problem which clearly calls for collective action on the part 
of the manufacturers and the Society. 


Technical Advisory Committee IF-2 


CORROSION IN HEATING SYSTEMS 


J. H. Walker, Chairman 


E. L. Chappell L. B. Miller 
W. H. Driscoll R. R. Seeber 
C. A. Dunham C. M. Sterne 





Institutions Cooperating with the Committtee on 
Research 


Agri. & Mech. College of Texas 


(1) Comfort Requirements in Summer Cooling. 
(2) Dissipation of heat from pipes buried in ground with 
reference to cooling of buildings. 
(3) Efficiency of water jet pumps as used in central forced circu- 
lation water heating systems. 
Case School of Applied Science 
Heat transfer of finned tubes with forced air circulation, in- 
cluding dehumidification data. 
Harvard School of Public Health 
Minimum outdoor air requirements for ventilation, particularly 
with relation to odors. 
University of Illinois 
(1) Direct and Indirect Radiation with Gravity Air Circulation. 
(2) Cooling of buildings in Summer. 
(3) Air Conditioning in the Treatment of Diseases. 
Marquette University 
Methods of air supply and distribution in air conditioning. 
Michigan College of Mining & Technology 
Corrosion in steam heating returns under controlled laboratory 
conditions, with relation to composition of the water, vapor and 
gas handled. 
University of Minnesota 
(1) Heat Transmission through Building Materials. 
(2) Method of testing dust filters. 
Ontario Research Foundation 
Summer cooling comfort requirements. 
Princeton University 
Measurement of Air Flow through Exhaust Grilles. 
University of Wisconsin 
(1) Air and Condensate Removal in steam heating returns. 
(2) Methods of air supply and distribution in air conditioning. 
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The principal function of this committee has been to cooper- 
ate with the Michigan College of Mining and Technology in the 
study of corrosion of ferrous metals in heating systems. The 
project has been under way since June, 1933, and papers in the 
nature of progress reports were presented by Professor R. R. 
Seeber, who is in charge of the project, at the 1934 Meeting 
and at the 1936 Summer Meeting’ of the Society. 

The general purpose of the study is to determine the effect 
on corrosion of various amounts of carbon dioxide and oxygen 
in the steam supply. Due to the complex and difficult nature 
of the observations, it is expected that at least another year 
will elapse before the final results can be presented. 

Up to midsummer of 1936, the work was entirely financed 
by the College. Recently a fund of nine hundred dollars for 
its partial support during 1936-37 was subscribed by several 
public utility companies engaged in district heating, but the 
major portion of the financial support is still being contributed 
by the College. 


Technical Advisory Committee OH-3 


AIR CONDITIONING IN THE TREATMENT OF 


DISEASE 
Dr. E. V. Hill, Chairman 
N. D. Adams A. P. Kratz 
J. J. Aeberly V. L. Sherman 
John Howatt E. L. Stammer 


The report of this committee at the present time can be only 
one of progress, although it is possible that there will be some 
research data of interest by the time of the Annual Meeting 
in January. 

Considerable unavoidable delay was experienced in getting 
the program at the Research and Educational Hospital of the 
Medical College of the University of Illinois under way. It 
was first necessary to build an experimental air conditioning 
system to be used in connection with an experimental hospital 
room. This was accomplished through the generous support 
of manufacturers in supplying the equipment and in many cases 
aiding in installing and putting the same into operation. Other- 
wise, the installation and remodeling was carried on wholly by 
the hospital staff. In spite of these difficulties, the installation 
was finally completed and the apparatus finally put into operation 
on the first of November. It has since been operating con- 
tinuously and in a very satisfactory manner. 

The set-up at the Research Hospital consists of an equipment 
room and a small two-bed ward. The two rooms are adjacent. 
The equipment room contains supply and exhaust fans, duct 
work for recirculating any or all of the air or taking any 
part required from out-of-doors, special filters for air cleaning, 
a 3-ton compressor with shell and tube cooler, circulating pump, 
and fin type coils in the air passage to the supply fan, a silica 
gel dehumidifier for reducing the moisture content of the air, 
a steam jet humidifier for increasing the humidity, all under 
automatic control. 

The ward is approximately 12 by 14 ft in area with no out- 
side windows; it is insulated with three inches of cork; the 
temperature range that can be maintained is from 50 to 100 F 
dry-bulb, 20 to 90 per cent relative humidity. The staff con- 
ducting the research work consists of Dr. R. W. Keeton, head 
of the Department of Medicine at the Research and Educational 
Hospital, Dr. F. K. Hicks, and Mr. N. Glickman, with some 
assistance from the chairman of the committee. 

The preliminary program undertaken is the exploration of 
the physiological reactions of normal and abnormal cases under 
various psychrometric conditions. At the present time this 
program includes: (1) the determination of cardiac output, 


ie., the number of liters of blood per minute that leaves the 
heart, which is accomplished by the injection of a harmless dye 
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into the venus blood stream and timing its circuit and appear- 
ance in the arterial flow; (2) skin temperature observations are 
made at each test, at five points on the body, namely, the fore- 
head, both forearms, and both thighs; (3) the metabolic rate is 
also determined, both the oxygen consumption and the CO, 
output being measured. The program will be limited to these 
observations for the present. Later it will be amplified. 


In making the tests referred to, the research staff is follow- 
ing a very definite psychrometric procedure, starting at a given 
wet-bulb temperature as near the saturation curve as possible; 
then, the tests are continued with increasing temperature and 
lowered humidities, staying always on the wet-bulb curve se- 
lected. When the physiological responses on this curve are 
completed, another will be selected, possibly three in all; then, 
the same procedure will be followed in exploring dew-point 
lines on the chart, also relative humidity lines, and finally, 
the dry-bulb lines. In this way it is hoped to find the physio- 
logical effect of different air conditions, and it should be pos- 
sible by following this procedure to properly evaluate such 
efforts, whether they are due to dry-bulb temperature, to rela- 
tive humidity, or to any other psychrometric function. 


Technical Advisory Committee IP-4 


ATMOSPHERIC DUST AND AIR CLEANING 
DEVICES 


H. C. Murphy, Chairman 


M. I. Dorfan D. C. Simpson 
S. R. Lewis W. O. Vedder 
G. W. Penney 


The work of this committee, formerly covering all phases of 
the dust and air pollution problem, was divided during 1936, 
this committee continuing to interest itself in air cleaning de- 
vices as applied to ventilation and air conditioning problems, 
while the Technical Advisory Committee on Atmospheric Im- 
purities and Resulting Safety and Health Requirements is now 
working on other phases of the subject. 

This committee has continued its work on the formation of 
a code for the selection and rating of air cleaning and dust 
eliminating devices intended to supply satisfactory air for dust 
hazardous occupations. This is intended to supplement the Code 
for Air Cleaning Devices Used in General Ventilation Work, 
which the Society has already adopted as a standard. 


The committee worked with the United States Bureau of 
Standards in the development of new test procedures and had 
hoped that these developments would be sufficiently advanced to 
warrant a paper at the January meeting. It now seems advis- 
able, however, to postpone this paper to a later date. The com- 
mittee has endeavored to keep in touch with new developments 
in this field and has attended wherever possible meetings of 
scientific and engineering associations where these matters have 
been under discussion. 

It is still felt that the committee’s suggestion of a clearing 
house for information of this kind is worth considering. There 
are innumerable investigations and reports of great importance 
to our profession which become available every day but nowhere 
is this information tabulated and correlated so that it will have 
maximum value for our members and the public in general. 

The investigations of Mr. O. C. Durham of Chicago as to 
distribution of pollen in the air has enabled engineers to provide 
pollen-free spaces and considerable relief of seasonal hay-fever, 
bronchial asthma and similar allergic disorders. The aerial 
survey of air-borne organisms conducted by the Lindberghs in 
1933 for the U. S. Department of Agriculture has brought new 
conceptions as to the transmission of plant diseases. The recent 
report of the University of California on the “Distribution oi 
Disease by Trans-Pacific Airplanes”; the recently published in 
vestigation of the Harvard Observatory covering particle size> 
of dust in the outer atmosphere, and many other worth whil 
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investigations appear daily, without any attempt to correlate 
them. 

The committee feels that an extension of the work done in 
the “Correlation of Thermal Research” could be attempted at 
the Research Laboratory in Pittsburgh without undue cost and 
with real benefit to the Society and the public in general. 


Technical Advisory Committee OH-5 


AIR CONDITIONS AND THEIR RELATION TO 
LIVING COMFORT 
C. P. Yaglou, Chairman 


R. R. Sayers 
C. E. A. Winslow 


The cooperative study between the Society and the Harvard 
School of Public Health on minimum outdoor air r quirements 
for ventilation was completed this Autumn. A prog'ress report 
on this work was presented at the last annual meeting in Chi- 
cago, and the final report will be available in the near future. 

Provisional values given in the preliminary report were re- 
inforced with additional observations during the year. Among 
the new points studied are the influence of winter humidification 
and spray washing on odor removal, rate of disappearance of 
various odors in unventilated rooms, and the effects of tem- 
perature, humidity, seasonal changes, etc., on the intensity of 
body odor. The conventional spray humidifier, using clean water 
at the rate of 15 gpm per 1000 cfm of air circulated, was 
found to be fairly efficient in odor removal, allowing a great 
reduction in the outdoor air supply, with a corresponding in- 
crease in the recirculation rate up to 85 per cent under the ex- 
perimental conditions. 

Owing to pressing work in other directions, the committee 
feels that the determination of ventilation requirements for smok- 
ing rooms and methods of removing tobacco smoke odors had 
better be deferred for some future time or set aside for solution 
by manufacturers of air conditioning equipment. 

A concerted effort should be directed toward the solution of 
the problem of summer cooling for comfort, and of the factors 
contributing to the causation of drafts. Much valuable work on 
these two problems is now being done by the Society’s Research 
Laboratory and other interested institutions. The program 
should, however, be modified or expanded to deal with physio- 
logical rather than physical aspects, i.e., the ability of individuals 
to meet sudden changes in the physical components of the air 
without disturbance in the physiological balance. By far the 
greatest effort should be directed to studying the nature of 
physiologic response to sudden and frequent changes in tempera- 
ture and humidity, when the body is warm and perspiring, and 
the air conditions most conducive to comfort with the least 
adaptive response. 

In this connection, the Chairman of the Committee is strongly 
in favor of a thorough study of adsorption dehumidification 
methods and of the possibility of securing comfort in hot weather 
largely by reduction of humidity with but a few degrees drop 
in temperature. Considerable evidence was obtained during the 
past five years to justify a thorough study along such lines. 

The Committee wishes to call attention to two important 
publications during the year, that of T. Bedford on “The Warmth 
Factor in Comfort at Work,” and those of Winslow and his 
associates at the John B. Pierce Laboratory of Hygiene. Both 
of these studies deal essentially with the assessment of thermal 
factors influencing human comfort. 


J. J. Aeberly 


Technical Advisory Committee IP-6 


FRICTIONAL RESISTANCE TO FLOW OF AIR IN 
SMALL DUCTS AND FITTINGS 


J. H. Van Alsburg, Chairman 
C. A. Booth L. B. Miller 
S. H. Downs L. E. Smith 
R. D. Madison C. M. Humphreys 


This committee was organized during 1935 to make a thorough 
study of the available data on frictional resistance in all types 
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of ducts and fittings, particularly of small sizes. This might be 
considered a check on the friction chart now appearing in the 
A.S.H.V.E. Gume. The committee met during each convention 
following its appointment and outlined a program including plans 
for a laboratory set-up which has since been built up and used 
at the Research Laboratory in Pittsburgh. 

The first series of tests consisted of determining the resistance 
in an 8-inch round pipe. This set-up consisted of 10-ft sections 
giving a total length of 64 ft of straight duct, followed by an 
elbow, a section of straight duct, another elbow, and another 
section of straight duct equipped with a throttling cone. This 
duct system was attached to a 12-inch section, which was attached 
to the blower. The 12-inch section was equipped with a suitable 
orifice plate and pitot tube installation for making volume flow 
readings, and the necessary air straightening devices. After the 
first tests were reported, giving results differing from other 
organizations, the data were checked to the Reynolds number and 
all bibliography was checked to determine the reason for the varia- 
tion between the new data and that published in the friction chart. 
The values of the factors obtained from the Laboratory's test 
data are lower than any other data found on galvanized pipe of 
the same diameter. This difference may be due in part to the 
use of smoother duct by the Laboratory, but probably to a 
greater extent to large factors of safety used in the friction 
chart. 

The committee has developed plans for continuing the work 
at the Research Laboratory. These plans include studying square 
and rectangular ducts of equivalent capacity to the 8-inch round 
duct, with various elbows and other fittings. 
will then be made on at least one larger size of duct with dif- 
ferent dimensions. 


A similar study 


Technical Advisory Committee IP-7 


REFRIGERATION IN RELATION TO AIR 
TREATMENT 


M. K. Fahnestock, Chairman 
E. A. Brandt K, W. Miller 
John Everetts, Jr. E. B. Newill 
E. D. Harrington F. G. Sedgwick 
E. D. Milener J. H. Walker 
The studies in summer cooling carried on at the Research 
Residence by the University of Illinois in cooperation with the 
Research Laboratory and the National Warm Air Heating and 
Air Conditioning Association were continued through the sum- 
mer of 1936 for the purpose of completing the test program 
approved and started in 1935. This program was to determine 
the operating characteristics of the resident cooling plant when 
using water at three different temperatures; namely, 58, 52, 





Set-up for determining heat emission from bare and insulated 
copper and iron pipe placed in a horizontal position, at the 
A.S.H.V.E. Research Laboratory, Pittsburgh 
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and 45 F, in extended surface cooling coils. The summer of 
1935 was relatively cool, and only the series of tests using water 
from the city supply mains at a temperature of 58 F was com- 
pleted during that summer. A complete report’ of that work 
was made before a joint meeting of the Society and the National 
Warm Air Heating and Air Conditioning Association, held dur- 
ing their annual meetings in Chicago in January. 

The unusually warm summer of 1936 permitted the completion 
of the two remaining series of tests, using water with tempera- 
tures of 52 and 45 F. The arrangement of the test plant, with 
the exception of the refrigerating equipment for supplying chilled 
water, was the same as during 1935. The condensing unit and 
water cooler for supplying chilled water were located outside of 
the residence in order to prevent the introduction of heat from 
mechanical equipment which was not used during 1935, when 
the cooling water was taken directly from the city mains. Over 
the entire period of time requiring cooling the air circulating 
fan operated continuously and outdoor air equivalent to one air 
change per hour was brought into the house for ventilating pur- 
poses. The indoor temperature control was effected through a 
dry-bulb thermostat set at 80 F, which served to start and 
stop the circulation of chilled water through the cooling coil 
by the operation of a water circulator. The temperature of the 
chilled water entering the cooling coil was regulated by a 
thermostatically operated water mixing valve. The same amount 
of cooling coil surface, eight rows deep in the direction of air 
flow, was used during all tests in 1935 and 1936. 

The committee has the following program under consideration 
for possible future study: 

1. A study of evaporative cooling of residences, involving a test program 

in the Research Residence. 

2. A study of the use of a forced-draft cooling tower, including the 
design of same, for the purpose of reducing the quantity of cooling 
water required with mechanical refrigeration. This might also in- 
clude a study of the use of evaporative condensers. 

8. Consideration for a survey of existing data and information avail- 
able on residence cooling installations in an attempt to determine 
why there is such a large variation in the recommended and actual 
capacities of refrigeration equipment for moderate size houses. 

4. A continuation of one season of mechanical cooling, if and when the 
Research Residence is insulated. 


Technical Advisory Committee IF-8 


HEATING AND COOLING REQUIREMENTS OF 


BUILDINGS 
O. W. Armspach, Chairman 
P. D. Close H. H. Mather 
W. H. Driscoll E. C. Rack 
H. M, Hart F. B. Rowley 
P. E, Holcombe R, J. J. Tennant 
V. H. Hunter J. H. Walker 


This committee has been most active over a period of years 
in making a comprehensive study of the heating requirements 
of buildings. In this connection a large number of studies were 
initiated and carried on at the Research Laboratory and at 
several cooperating universities. During the past year the esti- 
mation of cooling requirements of buildings has been added to 
the responsibilities of the committee. 

There has been little change in the active program of the 
committee during the current year, but a number of the activi- 
ties outlined for a long time program have been continued. 
Additional data collected in the Grant Building were analyzed by 
the Research Laboratory. and a paper” was presented to the 
Semi-Annual Meeting of the Society. Additional data remain 
to be analyzed in connection with this study which will result 
in another report at some future date. 

A study of the heating requirements of Sibley Dome, one of 
the Cornell University buildings, has been continued. Data in 


connection with this study were collected at an earlier date by 
Mr. Ward, Superintendent of Buildings and Grounds at Cornell 
University, and the results are now being analyzed by a sub- 
committee with a view of presenting a paper to the Society. 
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A study was made of the heat requirements of one of the 
buildings at the Agricultural and Mechanical College of Texas 
by Professor Giesecke. This work extended over the past heat- 
ing season and resulted in a paper’ presented at the Semi-Annual 
meeting of the Society. Professor Giesecke is continuing this 
study. 

The study of heat transfer through various types of concrete 
construction was continued at the University of Minnesota by 
Professor Rowley in cooperation with the Society and the Port- 
land Cement Association. A paper” resulting from this study 
was presented at the last Annual Meeting of the Society, and a 
second paper” will be presented at the coming Annual Meeting. 

A study of condensation and air return rates in the heating 
of a large school building was continued at the University of 
Wisconsin in cooperation with the Laboratory, resulting in a 
paper which was presented at the Semi-Annual Meeting of the 
Society. 

The study of the use of the “degree-day” method of estimating 
fuel consumption was continued by a sub-committee. A report 
on this phase of the work is expected at an early date. 

The various activities of the committee will be continued 
through 1937. In addition to these continued activities, a further 
study of heat transfer through roofs and walls of buildings as 
affected by heat capacity and solar radiation under practical 
conditions has been approved by the Committee on Research, 
and it is hoped that finances will allow an active investigation 
of the subject during the coming summer months. 


Technical Advisory Committee IP-9 


DIRECT AND INDIRECT RADIATION WITH 
GRAVITY AIR CIRCULATION 


M. K. Fahnestock, Chairman 


H. F. Hutzel D. W. Nelson 
J. P. Magos R. N. Trane 
J. W. McElgin T. A. Novotney 


J. F. McIntire 

Although the work of the committee has been considerably 
curtailed during the past year, some active research was con- 
tinued at the University of Illinois. 

The work to determine the effect of the residual energy stored 
in different types of radiators and convectors upon the air tem- 
perature in a room when the steam supply is turned off has been 
completed and the results are being compiled in a paper for 
presentation to the Society. This work was done in the room 
heating testing plant under conditions approximating those found 
in actual service. The tests were made with two types of 
direct cast-iron radiators, two convectors with two types of 
cast-iron heating units, and two convectors with two types of 
non-ferrous heating units. The results indicate that there is 
an appreciable difference in the rate at which the room cools 
with the different units. 

The remodeling of the room heating testing plant for the 
purpose of providing one large test room 15 ft by 18 ft in- 
stead of the two small test rooms 9 ft by 11 ft has been 
started, and the work is approximately 25 per cent completed. 
This work will be carried to completion as rapidly as possible. 

The work in the warm wall test booth providing for a study 
of the inlet and outlets of convector heater cabinets with refer- 
ence to their effect upon the heat output or capacity of the 
units has been at a standstill for the past year. It is hoped 
that material progress can be made on this investigation during 
the next few months and that possibly the project can be 
completed and the results presented at the next Annual Meet- 
ing of the Society. 


Technical Advisory Committee IP-10 


HEAT TRANSFER OF FINNED TUBES WITH 
FORCED AIR CIRCULATION 
F. B. Rowley, Chairman 


H. F. Hutzel R. H. Norris 
C. E. Lewis W. E. Stark 
FE. J. Lindseth G. L. Tuve 
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At its meeting in Chicago in January, the committee approved 
further plans for research to be carried on at Case School of 
Applied Science in cooperation with the Research Laboratory 
during 1936. In accordance with this program, the work has 
been directed toward the study of dehumidification by cooling 
surfaces. 

To make this study possible, the wind tunnel test equipment 
at Case School of Applied Science, where the work has been in 
progress for five years, was therefore further improved to make 
it possible to produce any wet-bulb-dry-bulb combination ordi- 
narily encountered in comfort cooling, and to accurately control 
and maintain any desired condition. 

A report giving the results of the hundred or more dehumidi- 
fying tests made at Case during the year is now being completed 
and will be published soon. This report indicates that while 
the work which has been done on this subject to date, including 
both the results of other investigators and the two papers’ on 
this subject previously presented to the Society, is convincing 
with regard to certain aspects of the problem, there is much 
yet to be done. Several methods of rating and of calculation 
have been developed or suggested, but it is important that these 
be correlated, and that the fundamental laws of surface de- 
humidification be codified and made a part of the recognized 
technical equipment of the air conditioning engineer. 

The research project sponsored by this committee is there- 
fore proceeding along two lines: (1) experimental determination 
of the relative accuracy of various methods already in use for 
expressing the performance of dehumidifying coils; and (2), 
more accurate analysis of variables, the effects of which are 
very imperfectly known at present. 

The work of the committee has been greatly assisted by active 
cooperation of the Research Laboratory and of manufacturers 
and engineers in the industry. Personal contacts have been made 
with most of the laboratories which have been actively studying 
this problem in the last two years. A special effort is being 
made to correlate the present experimental project with the 
work which has been done by other investigators, mostly outside 
the Society. 

It is hoped that a uniform and simple basis for rating fin- 
coils and for computing surface heat-transfer may finally be 
evolved and made a part of the Codes and recommended pro- 
cedures sponsored by the Society. 


Technical Advisory Committee X-ll 


PSYCHROMETRY 

F. R. Bichowsky, Chairman 
C. A. Bulkeley F. G. Keyes 
J. A. Goff A. P. Kratz 


E. V. Hill W. M. Sawdon 


This committee was appointed during the year to review the 
psychrometric data now in use and recommend any desirable 
changes with a view of adopting standard values for general use 
throughout the industry. The committee has given some con- 
sideration to the problem and has organized its work into the 
following sub-divisions : 

(1) a. Recommendation of definitions of the various psychrometric 
quantities including the definition of the standard temperature 
scale, probably the International scale. 

b. The definition of the temperature of the gas which is a matter 
of some practical importance, since there seems to be a rather 
common failure to recognize that the thermometer in a gas 
stream may measure, not the temperature of the gas, but some 
sort of a mean between the temperature of the gas and the 
walls. 

c. The definition of humidity both relative and absolute. It seems 
to be most usually forgotten that the usual definition of relative 
humidity in terms of relative partial volume or partial pres- 
sure of water vapor in air has no precise meaning except for a 
mixture of perfect gases. 

d. The definition of dew, total heat, enthalpy, wet-bulb tempera- 
ture, temperature of adiabatic evaporation, etc. 

2) Pick out standard Psychrometric data. This committee was estab- 

lished after it was determined that the International Committee on 
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Steam Tables had about completed its work. The feeling was that 
these new Tables would for the first time give an authoritative 
source of data on the pressure, enthalpy and volume of water vapor. 
There is comparatively little accurate direct experimental data 
on the study of air-stream mixtures and it may be that one of the 
problems of the committee will be to recommend a program for 


experimental research to fill up this gap. However, it is believed 
that the increasing knowledge of the equation of the study of mix- 
tures will allow the accurate calculation of psychrometric data for 
the air-stream mixture on the basis of data on pure steam and pure 
air. Dr. Keyes, a member of the International Committee on Steam 
Tables, has been asked to make a preliminary calculation on the 
source of data and on the method of reduction of data. 

Calculate very accurately a few points on the Psychrometric Table 
to compare with existing tables so as to discover if there are wide 
discrepancies as have sometimes been claimed. 
calculation shows that a complete recalculation of the Psychrometric 
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If this preliminary 


Tables is necessary, the committee will require the services of a 
skilled calculator since such a complete recalculation is a very 
large job. 


(4) The last function of the committee is to decide on the form of 
publication of its results, whether in the form of a psychrometric 
table or whether in the form of a psychrometric chart or charts 


Technical Advisory Committee OH-12 


RAILROAD AIR CONDITIONING 


A. I. Brown, Chairman 
F. E, Giesecke S. R. 
C. S. Leopold L. W. 


Lewis 
Wallace 

In recognition of the important place that railroad air condi- 
tioning has assumed, this committee was formed this year for 
the purpose of cooperating with the railroads in any technical 
studies of railroad air conditioning. 

Air conditioning of railroad passenger cars has met with 
tremendous public approval. There can be no doubt that air 
conditioning has played an important part in the phenomenal 
increase in travel by railroad that has occurred during the past 
year. The experience of traveling in comfort in an air condi- 
tioned passenger car even in the hottest of weather has been a 
revelation to many people and has awakened in their minds the 
tremendous possibilities of the application of air conditioning 
for comfort in many fields beyond that of public conveyances. 
The investment of the railroads of the United States and Canada 
in air conditioning equipment has now amounted to 45 million 
dollars. The number of passenger cars that have been air condi- 
tioned now totals over 8,000. 

Early in the year the Association of American Railroads set 
up plans for a comprehensive study of air conditioning of pas 
senger cars, under the direction of Mr. L. W. Wallace, Director 
of the Division of Equipment Research of that Association. This 
study has proceeded along the following lines: 


1. A large amount of factual data has been collected relating to the 
types and extent of air conditioning equipment being used by the 
various railroads, the capital investment and maintenance and operat 
ing costs. 

















24 in. hot -plate and apparatus as used for testing insulating 
material at the University of Minnesota 
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2. A laboratory for testing air-conditioning units was set-up in the 
Mt. Clare Shops of the Baltimore and Ohio Railroad at Baltimore, 
Maryland, where tests have been conducted on the various types and 
makes of air conditioning units used by the railroads. These tests 
were made in accordance with the Standard Methed of Testing and 
Rating Air Conditioning Equipment proposed by the Joint Com- 
mittee of the A.S.H.V.E. and the A.S.R.E., and other technical 
societies. 

Dynamometer tests of the various driving mechanisms used in the 
operation of railroad air conditioning equipment have been con- 
ducted in the Mechanical Engineering Laboratory of the Ohio State 
University for the purpose of determining the mechanical efficiency 
of these mechanisms. 

Hot room tests of fourteen air conditioned cars have been con- 
ducted in the Chicago Plant of the Pullman Standard Car Com- 
pany. These tests dealt with the determination of the heat insula- 
tion value of cars of different type and construction and with the 
distribution of air and temperatures within the cars, and further 
served to coordinate measurements of cooling effect in the cars 
with the results of laboratory and road tests of the air conditioning 
equipment. 

A five-day conference of railroad air conditioning engineers was 
held at Ohio State University early in the summer preparatory to 
participation in the investigation of air conditions being maintained 
in passenger cars in service. This conference was attended by engi- 
neers from 81 railroads of the United States and Canada on which 
the road tests were to be conducted. 

In the road tests the air conditions in nearly 600 passenger cars 
were measured during 240,000 miles of travel. In response to re- 
quests for the opinions of passengers concerning the degree of com- 
fort at the time when the tests were being made, more than 5,000 
passengers submitted their comments. 


It is hoped that this extensive research will make a valuable 
contribution to the progress in air conditioning as well as result 
in added benefit to the traveling public. 


Technical Advisory Committee IF-14 
CORROSION IN AIR CONDITIONING EQUIPMENT 


A. E. Stacey, Chairman 
R. M. Palmer 
F. N. Speller 
C. M. Sterne 
R. T. Thornton 


M. L. Diver 
M. 
F, 


S. Kice 
r, L. LaQue 
C. E. Lewis 
H. H. Young 
The committee was appointed a little over a year ago to make 
a study of the prevalence of a corrosion problem in connection 
with air conditioning equipment. The committee organized, held 
several meetings, and sent out questionnaires to users of air 
conditioning equipment to determine the extent to which corro- 
sion was met with and the character of the problems involved. 
These questionnaires resulted in definitely proving that there 
was not a corrosion problem involved in the use of spray 
type dehumidifiers and coil surfaces, except in certain localities. 
Water treatment, with service, seems to have satisfactorily solved 
this problem even in these districts where trouble is otherwise 
found, 


Technical Advisory Committee on 
TREATMENT OF AIR WITH ELECTRICITY 


C.-E. A. Winslow, Chairman 
Vannevar Bush L. R. Koller 
W. H. Carrier C. A. Mills 
L. W. Chubb E. B. Phelps 
W. D. Fleming C. R. Wait 
R. F, James W. T. Wells 


This is a new committee appointed during the year to take 
up the study of a most interesting phase of air conditioning. 
So far, the committee has only had an opportunity to organize, 
and hold a meeting January 13 in New York. 


Technical Advisory Committee IF-18 
AIR CONDITIONING REQUIREMENTS OF GLASS 


M. L. Carr, Chairman 
F. L. Bishop F, W. Parkinson 
A. N,. Finn W. C. Randall 
E. H. Hobbie Cyril Tasker 
R. J. Lillibridge R. A. Miller 
G. B. Watkins 
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This committee was appointed during the year and charged 
with a study of all problems involving the window and its 
setting in a building. A meeting of the committee was held 
in Pittsburgh on September 25, and gave consideration to the 
following program of research, and approved Item (1) for 
immediate study : 

(1) Heat transfer through glass from air to air, including single, double, 

and triple glass, and the effect of spacing. 

(2) Heat transfer through windows as affected by sash or other acces- 
sories of application. 

Heat transfer through different types of glass. 
Infiltration through windows for all kinds of applications, including 
weatherstripping. 

(5) Solar radiation effects through windows and reduction in this effect 
by sun arresting appurtenances. 

(6) Heat transfer through glass brick walls. 

(7) Solar radiation through glass brick walls. 

The committee further asked the Research Laboratory to make 

a survey of possible data available on any phases of the subject 
as a result of work carried on in the laboratories of manufac- 
turers or elsewhere. In making this survey, the following items 
should be emphasized : 

(1) Find out what unpublished data, if any, on heat loss or transfer 
through glass, single, double and triple glazing, can be made avail- 
able to the Research Committee. In this connection, the various 
glass manufacturing companies and the United States Bureau of 
Standards should be consulted. 

Find out what is being done in various laboratories on the subject 
that might be made available, in whole or in part, to the Research 
Committee. Advise with such laboratories as may be willing to 
cooperate as to scope and methods to be followed, with a view 
to obtaining data that the Society would be willing to publish in 
the Gurpe. 

Find out where the A.S.H.V.E. Laboratory can carry on research 
or have research carried on, under its supervision, to obtain such 
data as may be needed for the Guipe on the subject of air to air 
heat transmission through single, double and possibly triple glazed 
windows. 


Technical Advisory Committee IP-20 


INTERMITTENT HEATING OF CHURCHES, AUDI- 
TORIUMS AND SIMILAR BUILDINGS 


E. K. Campbell, Chairman 
J. M. Robertson 
E. F. Dawson J. H. Kitchen 
N. W. Downs A. H. Sluss 
This committee was appointed during the year and charged 

with a study of the time rate of heating and cooling buildings, 
together with the extra heat load during the heating up period, 
in relation to the structure or type of building. The committee 
has given very serious consideration to a number of directions 
of attack, including a study of the heat capacity or specific heat 
of materials commonly used in building structures, and a study 
of the problem by assuming a given temperature throughout the 
structure at the beginning of the heating up period, and the 
surface area and film conductance coefficients for the various 
walls, partitions, ceilings, and floors adjacent to the heated space. 


W. L. Cassell 


Technical Advisory Committee IP-21 


EFFECT OF ENTERING TEMPERATURE AND 
VELOCITY ON TEMPERATURE AND DISTRI- 
BUTION OF AIR WITHIN AN ENCLOSURE 


Ernest Szekely, Chairman 
C. H. Randolph 
J. E. Schoen 
G. L. Tuve 
J. H. Van Alsburg 
This committee began the year by continuing to lend its sup 
port to the cooperative study carried on under Dean Kartak at 
Marquette University in cooperation with the Research Labora- 
tory. The lack of personnel other than undergraduate students 
made it seem futile to obtain worthwhile results on so com- 
plicated a problem. 
As a result of continued pressure for results in this field, the 
committee expanded its program in November to include more 


S. H. Downs 
M. K. Fahnestock 
D. W. Nelson 
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intensive studies of the subject at the laboratory of the Barber- 
Colman Company at Rockford, Illinois, under the supervision 
of Professor G. L. Larson’s Department of the University of 
Wisconsin, at Professor Larson’s Department at the University, 
and by field observations. 

The study at the Barber-Colman laboratory will at first be 
confined to fundamental observations of an air stream issuing 
from a plain opening of various sizes, shapes and locations, and 
with different air stream temperatures and velocities. This will 
be followed by similar studies with Multiblade type of grilles. 

A study will also be carried on at the University of Wis- 
consin in connection with the system in the new Auditorium. 
These tests are to simulate those at the Barber-Colman labora- 
tory within the limitations of the equipment, and if feasible will 
be extended to furnish comparison between the grilles in the side 
walls and discharge through a perforated ceiling. 

The field observations will be made wherever possible. At the 
present time, the Chairman of the committee and Mr, Randolph 
have agreed to make certain observations in Milwaukee. 


Technical Advisory Committee OH-22 


COMFORT REQUIREMENTS FOR SUMMER 
COOLING 


W. L. Fleisher, Chairman 


A. E. Beals Elliott Harrington 
F, R. Bichowsky E., V. Hill 
Thomas Chester R. E, Keyes 


F, E. Giesecke Cyril Tasker 


Cc. P. Yaglou 

This committee was organized during 1935 to study the cool- 
ing requirements for summer comfort air conditioning. A paper 
was presented to the Society at its Annual Meeting in Chicago, 
giving the results of a brief study made at the Research Labora- 
tory during the summer of 1935. During 1936 the Committee 
continued the study at the Laboratory at Pittsburgh and organ- 
ized additional studies to be carried on by Mr. Tasker of the 
Ontario Research Foundation at Toronto, Canada, and by Pro- 
fessor Giesecke of the Agricultural and Mechanical College of 
Texas at College Station, Texas. 

The study during 1936 was aimed to determine: 


(1) The variation in the cooling requirements for summer air condition- 
ing with different normal summer temperatures in different geo- 
graphical regions in United States and Canada. 

(2) To further indicate the range of temperature, humidity and air 
motion, or Effective Temperature, allowable for summer cooling. 

(3) The allowable variation in relative humidity at a given Effective 
Temperature, 

(4) The variation in the cold shock upon entering a cooled space, and 
the reaction upon entering the hot outside based upon the Effective 
Temperature maintained in the conditioned space, and variations 
in these effects with variation in relative humidity at the same 
Effective Temperature. 

(5) The skin temperature changes upon entering the cooled space from 
the hot outside, and upon re-entering the hot outside for different 
Effective Temperatures indoors, and for different relative humidi- 
ties at the same Effective Temperature. 
Allowable air velocities in summer cooling, and particularly, allow- 
able velocities with high moisture content in the air, together with 
reasons for limiting high velocities; as an example, should such 
high velocities be limited because of excessive cooling on definite 
portions of the body, or due to the annoying effect of high veloci- 
ties in disturbing papers or other materials on which a person may 
be working; or other more definite sensations of velocity experi- 
enced by a person? 

(7) The sensation of draft and accompanying lowering of the skin 
temperature of various parts of the human body due to air veloci- 
ties or drafts of varying velocities and air stream temperatures at 
various room temperatures; or in other words, a determination of 
what constitutes a draft, and the discomfort experienced as a 
result of the same. 


During the summer of 1936 data were collected showing a 
measurable, although not extremely large, variation in the re- 
quired temperature for indoor summer cooling as between Pitts- 
burgh and Toronto, Ontario, but no similar change in the re- 
quirement as between Pittsburgh and Texas. The three studies 
indicated that the indoor cooling requirements were based upon 
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Effective Temperatures, and that little variation in comfort was 
experienced for rather wide variations in relative humidity at a 
desired Effective Temperature. While some observation was 
made of the cold shock upon entering a cooled space in relation 
to the conditions maintained indoors, this phase of the subject 
requires further study. Items 5 to 7 received little attention 
during the past summer, and are being continued by the com- 
mittee, while Item 7, or a study of what constitutes a draft, is 
being continued throughout both the heating and cooling season 
of 1937. 

The committee has given a great deal of consideration to the 
general subject of the relation of health and comfort of persons 
to their atmospheric environment, including both normal and 
abnormal or diseased persons. The committee has particularly 
given a great deal of consideration in interesting the medical 
profession in the use of air conditioning in the treatment of dis- 
ease. In this connection, the committee was particularly able 
to cooperate with a number of medical centers, including co- 
operation between the Laboratory in Pittsburgh and St. Francis 
Hospital, where the Laboratory, through its past experience in 
studying the relation between physical reactions of persons to 
high temperatures, was able to successfully aid in the develop- 
ment of an air-conditioned “fever therapy box,” now being used 
at the St. Francis Hospital. A paper” on the development of 
this box is being presented at the Annual Meeting in St. Louis. 


Technical Advisory Committee IF-23 


INSULATION 
L. A. Harding, Chairman 
E. A. Allcut T. S. Rogers 
J. D. Edwards F. B. Rowley 
E. C. Lloyd W. S. Steele 
R. T. Miller Cyril Tasker 
E. R. Queer B. Townshend 


G. B. Wilkes 

This committee was appointed during the year and charged 
with the making of a survey of the entire subject involving the 
testing and reporting of heat transfer values for, and the eco- 
nomic usage, of insulation. After organization, eleven members 
of the committee met with the Chairman of the Committee on 
Research and the Director of the Research 
Buffalo, N. Y., for an ail day session. 

The committee first agreed that the Society’s present code for 
testing building insulation material for heat transfer needed re- 
vision to bring it up to date, and a sub-committee consisting of 


Laboratory in 


Professors Rowley, Allcut, Wilkes, Queer, and Mr. Houghten 
was appointed and asked to report back to the main committee. 
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Studying wind velocity gradient near a wall by the Research 
' Laboratory, A.S.H.V.E., Pittsburgh 
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The committee further gave consideration to the following 
questions concerning the usage of insulation, but deferred until 
a later date in making recommendations concerning the need for 
study of any of the particular subjects mentioned or concerning 
their order of importance. 

(1) The effect of “regain moisture” on the conductivity of insulating 

materials. 

(2) The effect of condensed moisture on the conductivity of insulating 

materials in a structure. 

Effect of the thickness of an insulating material accepted for test 
on the conductivity value obtained. 

Effect of condensation on the surface of reflective insulation. 
Effect of fibre size and fibre arrangement within an insulating 
board on its conductivity. 

To what extent do radiation, convection and conduction play a 
part in the transfer of heat through an insulating material. 
Relation between the heat capacity of an insulating material on 
the rate of heat penetration through a structure in which it is 
installed. 

The degree of settling found for different “fill” materials after 
it is placed in the structure. 

The relation between the conductivity of “‘fill’’ insulating material 
and the density of the pack—What is the optimum density and 
lowest conductivity? 

Effect of sealing cracks around windows and doors in order to 
keep infiltering air out of spaces containing insulating materials on 
the heat transfer through the structure. 

Relation between the physical characteristics of the material as 
regards the capillary properties of the fibres in the structure and 
its behavior in use. 

A further study of the film conductance coefficients for air spaces, 
particularly where reflective surface insulation is used. Such 
studies should be made with a view of separating heat transfer 
to or from a surface by radiation and convection. 

Film conductance and air space coefficients should be given for 
both horizontal and vertical surfaces. 

Effect of radiation from hot metallic or other types of surfaces 
in a hot-plate testing apparatus on the conductivity value obtained 
for different types of materials. This may account for apparent 
discrepancies in conductivity values obtained for different materials 
by different investigators using different apparatus. 

Study of heat transfer through walls containing insulating mate- 
rials in small electrically heated test houses. 

More emissivity values should be determined for different mate- 
rials and tabulated in the Guipe. 

The corrosion action of insulation materials in the presence of 
moisture on other materials, including metals used in the structure. 
The adaptability and performance characteristics of insulation 
when applied to the modernization of older buildings. 

A study of the characteristics of insulation after long service in 
a structure. 

More information on the effect of applying insulating material of 
a given thickness having given conductivity characteristics to a 
structure, 

Effect of expansion or contraction and other physical changes 
in a building on the performance of insulating materials used in 
connection therewith. 


Technical Advisory Committee X-24 


CLIMATE AND ITS RELATION TO AIR CON- 
DITIONING FUNDAMENTALS 


Dr. C. A. Mills, Chairman 
G. C. Dunham Cc. F. Neergaard 
F, M. Pottenger, Jr. 
Weber 


James Govan 
Dr. W. J. McConnell gE. L. 
C.-E, A. Winslow 


This committee, appointed during the year, is engaged in 
organization and the development of a program. An attempt 
is being made by mail to gather opinions from the members as 
to the major problems to be faced. 

It is well agreed that much basic data yet remain to be col- 
lected on the physiologic response to physical environment be- 
fore air-conditioning can be put on a firm and lasting footing. 
Some feel that quite radical alterations must be made in con- 
ditioning methods, and even principles, before wholly satisfac- 
tory results can be obtained. Closer investigation should be 
made of the use of radiant heat for comfort conditioning for 
both winter and summer. The physiologic effects of storm 
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fluctuations in barometric pressure must be investigated, for there 
are strong hints that pressure control may before long be deemed 
of importance second only to control of temperature. 

It seems imperative that the Society, through its Committee 
on Research, make every effort to speed up studies dealing with 
the fundamentals of air conditioning in the immediate future, 
so as to be better prepared for the period of marked expansion 
that lies in the years just ahead. Knowledge of the response of 
normal individuals to environment seems more important in this 
respect than does that obtained from the sick, since the major 
expansion of air conditioning will be in buildings occupied by 
normal individuals. 


Technical Advisory Committee IF-26 


ATMOSPHERIC IMPURITIES AND RESULTING 
SAFETY AND HEALTH REQUIREMENTS 


Theodore Hatch, Chairman 
J. J. Bloomfield Philip Drinker 
C. A. Booth Dr. Leonard Greenburg 
H. B. Meller 


So far, the work of this committee has been limited to a survey 
of the problem and the study of the different organizations in- 
terested in it. A meeting of the committee is being arranged 
for the near future. 

During the past year there has been a great increase in the 
number of states offering technical services in industrial hygiene 
and at the present time 19 such bureaus are in existence. At 
least one engineer is attached to each office. There are also 
in existence several important active committees engaged in re- 
viewing and studying the problem. 


tioned: 


1. Safety Code Committee on Exhaust Systems, American Standards 
Association (Several sub-committees have been formed to prepare 
codes for different processes, one to prepare report on Fundamentals 
relating to Exhaust Systems). 


Among these may be men- 


Advisory Committee on Toxicity of Dusts and Gases, American 
Standards Association. 
Preventive Engineering Committee, Air Hygiene Foundation of 
America, Inc. (The preliminary report of this committee recom- 
mends certain research problems to the Directors of the Air Hygiene 
Foundation. ) 
Committee on the Prevention of Silicosis through Engineering Con- 
trol. National Conference on Silicosis and Similar Dust Diseases. 
(This committee has several sub-committees engaged in preparing 
reports on the many different phases of the problem. The main 
report will be available soon.) 
Committee on Ventilation and Atmospheric Pollution, American 
Public Health Association (Part 11, including several sub-committees, 
has to do with standard methods for the examination of the air; 
determination of dust, bacteria, gases and thermal factors affecting 
human comfort. Reports from this committee are already in print). 
These activities indicate a growing realization of the need 
for the development of fundamental engineering methods of 
design to care for greater numbers of hazardous industrial 


processes. With respect to the functions of the present com 


mittee, it is essential that the problems in the field be carefull) 
reviewed, that the work performed by existing committees be 
studied, and that the opportunities for cooperation with these 
committees be investigated, in order to make certain that the 
program adopted will yield the most useful results and not 
cause duplication of effort. 

The general objectives of the committee include : 


1. Collection and evaluation of existing published data pertaining 
the industrial dust control problem. 


Outlining and guiding fundamental research problems by the 
Society. 


Fostering field studies for the collection of basic engineering data 


Action to bring about the preparation and publication of more 
technical papers in this field. A great deal of valuable engineering 
work is being done in industrial establishments, but very little of 
this is described in technical journals in a form that is helpful ‘co 
others. 
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Research Laboratory —A. S. H.V. E. 


Statement of Income and Expenses 


(Year Ending December 31, 1936) 


INCOME 


Budget 1936 


Balance from 1935 Commit- 

SOR -caxkedetoeas sdvbiebhance $ 8,178.62 
Dues—Current and Prior 

ON ei eh canbe once 11,500.00 
i ctckvetian’s auicbencaunerd 1,500.00 
Heating and Ventilating Ex- 

NN is ca ddmleers edt Mane 2,500.00 
Interest on Bank Balances... 30.00 
Interest on Savings Account. 70.00 
Interest on Society Endow- 

MES. ahacaciseddedcetoucss 400.00 
Contributions—Earmarked...  ...... 


Contributions—General .....  ...... 
Special Council Appropria- 
|| Rea a ar oe ee 


EXPENDITURES 


Actual 1936 


$ 8,178.62 


6,828.85 
31.46 
63.76 

600.00 

1,425.00 

100.00 


4,000.00 


Budget 1936 Actual 1936 


NEE Canaan ceawed ede o4 $ 1,200.00 





$ 1,370.65 





Unappropriated Balance .... 3,678.62 


$28,178.62 


Salaries—Laboratory Staff .. 9,500.00 8,760.87 
Salaries — Part-time Student 

RS Pe rere 1,500.00 1,491.30 
Cooperative Research — Gen- 

EB SSP Rep eee 2,675.00 1,012.50 
Cooperative Research — Ear- 

ED ite wincwnwsahaseae 1,425.00 1,193.75 
Cooperative Research — Med. 

Dn adicetwiasedinbehs i 1,800.00 1,800.00 
Office Supplies and Expense. 400.00 585.86 
Laboratory Supplies and 

PD onavesnbcueeses 700.00 476.61 
Exhibits, Meetings, etc..... 400.00 374.13 
Printing and Promotion.... 400.00 40.00 
Correlating Thermal Re- 

WL Sr kchovascaneceseas 600.00 600.00 
Salary—Office of Chairman. 900.00 882.82 
Promotion — Financial Cam- 

SL. cand eabndideesownss 2,500.00 701.10 
Contingency Fund ......... ee. 2 - wiebunin 
i $24,500.00 $19,289.59 
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Research Contributors — 1936 


Funds and Equipment 


Aerofin Corp. 

American Air Filter Co. 
Barber-Colman Co. 

Bryant Heater Co. 

Canada Vulcanizer & Equipment Co. 
Canadian General Electric Co., Ltd. 
Carrier Corp. 

Chamberlin Metal Weatherstrip Co. 
Chicago Master Steamfitters Assn. 
Clarage Fan Co. 

Detroit Edison Co, 

C. A. Dunham Co., Ltd. 

Edison Electric Illuminating Co. of Boston 
Fairbanks-Morse Co. 

Julien P. Friez & Sons, Inc. 
Frigidaire Corp. 

General Electric Co. 

Gilbert & Barker Mfg. Co. 


Heating, Piping & Air Cond. Contractors National Assn. 


Hoffman Specialty Co. 
Johnson Service Co, 
Johns-Manville Co. 


Kelvinator Corp. 
Kroeschell Engrg. Corp. 


P. H. MaGirl Foundry & Fur. Wks. 
McDonnell & Miller 

Meyer Furnace Co. 

Minneapolis-Honeywell Regulator Co. 
Minneapolis-Honeywell Regulator Co., Ltd. 
Mueller Brass Co. 

National Warm Air Heating & Air Conditioning Assn. 
Nash Engrg. Co. 

J. J. Nesbitt, Inc. 

New York Steam Corp. 

Philadelphia Electric Co. 

Portland Cement Assn. 

Rochester Gas & Electric Corp. 

Rome-Turney Radiator Co. 

Stannard Power Equipment Co. 

Trane Co. 

Tuttle & Bailey Co. 

Union Electric Light & Power Co, of St. Louis 
Ventilating & Air Conditioning Contractors Assn. of Chicago. 
Westinghouse Electric & Mfg. Co. 
Westinghouse Electric Co., Ltd. 

L. J. Wing Mfg. Co. 

Young Radiator Co. 

York Ice Machinery Corp. 









A. S. H. V. E. Officers Elected in 1937 





D. S. BoypEen E. H. Gurney 
Boston, Mass. Toronto, Can. 
President First Vice-President 





J. F. McIntire Avrrep J. OFFNER 
Detroit, Mich. New York, N, Y. 
Second Vice-President Treasurer 








Council Members Elected for Three-Year Term 





J. J. AEBERLY M. C. BEMAN 
Chicago, Ill. Buffalo, N. Y. 





FE. O. Eastwoon W. A. RUSSELL 
Seattle, Wash Kansas City, Mo. 
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OFFICERS OF LOCAL CHAPTERS—1937 


CLEVELAND: Organized, 1916. Headquarters, Cleveland, 
O. Meets, Second Thursday in Month. President, L. T. 
Avery, 2341 Carnegie Ave. Secretary, W. R. Beacu, 75 Public Sq. 

CINCINNATI: Organized, 1932. Headquarters, Cincinnati, 
O. Meets, Second Tuesday in Month. President, E. B. Rover, 
6635 Iris Ave. Secretary, K. W. Scuicx, 561 Reading Rd. 

ILLINOIS: Organized, 1906. Headquarters, Chicago. Meets, 
Second Monday in Month. President, J. J. Haves, 53 W. Jack- 
son Blvd. Secretary, C. E. Price, 6 N. Michigan Ave. 

KANSAS CITY: Organized, 1917. Headquarters, Kansas 
City, Mo. Meets, Second Monday in Month. President, L. R. 
CHASE, 2440 Pennway. Secretary, F. J. DEAN, Jr., 6028 Walnut St. 

MANITOBA: Organized, 1935. Headquarters, Winnipeg, 
Man. Meets, Fourth Thursday in Month. President, J. B. 
STEELE, 184 Waterloo St. Secretary, C. H. TurLanp, 325 Cen- 
tennial St. 

MASSACHUSETTS: Organised, 1912. Headquarters, Bos- 
ton. Meets, Second Tuesday in Month. President, James Hott, 
Massachusetts Institute of Technology, Cambridge, Mass. Sec- 
retary, JOHN TURNER, 285 Columbus Ave. 

MINNESOTA: Organized, 1918. Headquarters, Minneapolis. 
Meets, Second Monday in Month. President, N. D. Apams, 220 
Second Ave. S. W., Rochester, Minn. Secretary, J. E. Swen- 
son, 800 Hennepin Ave. 

MICHIGAN: Organized, 1916. Headquarters, Detroit. Meets, 
First Monday after the 10th of the Month. President, R. K. 
Mitwarp, 127 Campbell Ave. Secretary, G. H. Tuttie, 2000 
Second Ave. 

WESTERN MICHIGAN: Organized, 1931. Headquarters, 
Grand Rapids. Meets, Second Monday in Month. President, 
L. G. Mitter, Mich. State College, E. Lansing, Mich. Secretary, 
E. I. ApAms, 115 So. Pine, Lansing, Mich. 

MONTREAL: Organized, 1936. Headquarters, Montreal, 
Que. Meets, Second Monday in Month. President, G. L. Wiccs, 
ae aed Tower. Secretary, C. W. Jounson, 630 Dorchester 
s . 

NEW YORK: Organised, 1911. Headquarters, New York. 
Meets, Third Monday in Month. President, G. E. Orsen, 101 
Park Ave. Secretary, T. W. Reynotps, 100 Pinecrest Dr., 
Hastings-on-Hudson, N. Y. 

WESTERN NEW YORK: Organized, 1919. Headquarters, 
Buffalo. Meets, Second Monday in Month. President, P. S. 
Heptey, Curtiss Bldg. Secretary, C. A. Grrrorp, 247 North Dr. 

OKLAHOMA CITY: Organized, 1935. Headquarters, Okla- 
homa City, Okla. President, F. X. Loerrier, 1604 N. W. Fifth 
St. Secretary, E. W. Gray, Box 1498. 

ONTARIO: Organized. 1922. Headquarters, Toronto, Ont. 
Meets, First Monday in Month. President, THomas McDon- 
ALD, 117 Peter St. Secretary, H. R. Rorn, 57 Bloor St. W. 

PACIFIC NORTHWEST: Organized, 1928. Headquarters, 
Seattle, Wash. Meets, Second Tuesday in Month. President, 
S. D, Pererson, 473 Colman Bldg. Secretary, D. C. Grirrrn, 
Orpheum Bldg. 

PHILADELPHIA: Organized, 1916. Headquarters, Phila- 
delphia. Meets, Second Thursday in Month. President, W. F. 
SmirH, 422 Bryn Mawr Ave., Cynwyd, Pa. Secretary, H. H. 
Erickson, 804 Architects Bldg. 

PITTSBURGH: Organized, 1919. Headquarters, Pittsburgh. 
Meets, Second Monday in Month. President, M. L. Carr, P. O. 
Box 1646. Secretary, T. F. Rocxwetr, Carnegie Inst. Tech. 

ST. LOUIS: Organized, 1918. Headquarters, St. Louis. 
Meets, First Tuesday in Month. President, C. R. Davts, 2328 
Locust St. Secretary, R. J. TEnKoNony, 3650 Shaw Blvd. 

SOUTHERN CALIFORNIA: Organized, 1930. Headquarters, 
Los Angeles. Meets, Second Tuesday in Month. President, 
Leo HuNGeERForD, 524 Loew’s State Bldg. Secretary, H. M. 
Henprickson, 5051 Santa Fe Ave. 

TEXAS: Organized, 1936. Headquarters, College Station, 
Texas. President, F. E. Gresecxe, Texas A. & M. College. 
Secretary, W. H. Bavcerr. Texas A, & M. College. 
WASHINGTON, D. C.: Organized, 1935. Headquarters, 
Washington, D. C. Meets, Second Wednesday in Month. Presi- 
dent, W. A. DANtELson, 2236 Munitions Bldg. Secretary, M. 
D. Krezares, 3000 Connecticut Ave., N. W. 

WISCONSIN: Organized, 1922. Headquarters. Milwaukee. 
Veets, Third Monday in Month. President, M. E. Erickson, 
8405 W. Greenfield Ave., West Allis, Wis. Secretary, R. G. 
Kocr, 626 E. Wisconsin Ave. 


NEWS OF LOCAL CHAPTERS 
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Kansas City Discusses Energy Consumption 
in Air Conditioning Plants 


December 14, 1936. Twenty-seven members were present for 
dinner and six additional members attended the mecting of Kansas 
City Chapter at the Newbern Hotel. 

Pres. L. R. Chase discussed the Society’s Annual Meeting in 
St. Louis, January 25-27, and suggested that a group of Kansas 
City members arrange to make the trip in a private car. 

The possibility of joint action with the Engineers Club and 
local members of national societies in promoting a bill for 
licensed engineers in Missouri was discussed by Pres. Chase. 

A. D. Marston, Kansas City Power and Light Co., was the 
speaker of the evening and was introduced by Pres. Chase. Mr. 
Marston spoke on Energy Consumption by Air Conditioning 
Plants, a topic of unusual interest due to the nature of the data 
presented. 

Mr. Marston had compiled figures on the energy consumption 
of the majority of air conditioning plants in Kansas City dur- 
ing the years 1934, 1935 and 1936. From a study of these figures, 
copies of which were distributed to those present at the meet- 
ing, Mr. Marston arrived at a method of comparing energy con- 
sumption in summer air conditioning plants with the number of 
degree days above a base figure of 65 deg. This information is 
of value to power companies which are interested in the future 
of air conditioning electrical consumption. Mr. Marston also 
presented data as to the number of kilowatt hours per connected 
horse power required for different types of air conditioning 
systems. 

Secy. F. J. Dean, Jr., reports that the meeting adjourned after 
a short discussion. 


Philadelphia Chapter Enjoys Social Meeting 


January 14, 1937. The annual social meeting of the Phila- 
delphia Chapter was held at the Hudson Recreation Center and 
60 members and their guests were present. 

The usual business and the reading of the minutes were omitted 

C. B. Eastman, chairman of the Meetings Committee, provided 
an excellent Dutch Lunch, after which everyone indulged in the 
arduous sport of bowling. 

According to Secy. H. H. Erickson, the outing was enjoyed 
by everyone present. 


Montreal Chapter Has Guest Speakers 


December 14, 1936. Forty members and guests of the Mont- 
real Chapter met at the Windsor Hotel, and following dinner 
the meeting was called to order at 7:30 p. m. by Pres. G. L. 
Wiggs. 

After a discussion, it was voted to schedule the dinner which 
precedes the regular meetings at 6:00 p. m. 

Cyril Tasker, Ontario Research Foundation, Toronto, was the 
guest of honor and speaker of the evening. Mr. Tasker was 
introduced by President Wiggs and gave an illustrated talk on 
Cooling Requirements for Summer Comfort Air Conditioning. 

A vote of thanks to Mr. Tasker was extended by F. R. 
Barnsley on behalf of the Chapter before the meeting adjourned 
at 10:15 p. m. 

November 9, 1936. 
the Montreal Chapter was called to order at 7:30 p. m. 


Following dinner the second mecting of 
in the 


Windsor Hotel by Pres. G. L. Wiggs. Approximately 80 mem- 
bers and guests were present. 
W. L. Fleisher, consulting engineer, New York, was introduced 
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by President Wiggs and spoke on Evaporative Cooling for Com- 
fort, which was followed by general discussion. 

The minutes of the previous meeting were read by Secy. 
C. W. Johnson and approved. 

Treasurer F. G. Phipps announced to Chapter members that 
notices would be sent out immediately requesting payment oi 
local chapter dues at an early date. 

A vote of thanks was extended to Mr. Fleisher by A. W. 
Givin on behalf of the Chapter. 

October 14, 1936. The first regular mecting of Montreal 
Chapter was attended by 70 members and guests at the Windsor 
Hotel. 

Following dinner, Pres. G. L. Wiggs called the gathering to 
order and the minutes of the previous meetings were read and 
accepted. 

J. A. M. Robertson, Jr., reported for the Montreal Chapter 
Constitution Committee, and it was voted that the Constitution 
be accepted as read. 

A discussion was called relative to the permanent slate of 
officers for the ensuing year, and it was voted to retain the 
present officers. 

J. I. Lyle, past-president of the A. S. H. V. E., was introduced 
by President Wiggs, and spoke briefly on Chapter Membership 
Benefits. 

President Wiggs called on Secy. C. W. Johnson to introduce 
the honored guest and speaker of the evening, Prof. G. L. 
Larson, Madison, Wis., president of the A. S. H. V. E. Presi- 
dent Larson addressed the meeting on The Economics of Good 
Construction as Related to Residential Heating, and his talk 
was followed by a general discussion. 

A brief talk on Research Activities and Program of the 
A. S. H. V. E. was given by A. V. Hutchinson, secretary. 

Nominations for the fourth member of the Board of Governors 
were in order and resulted in the election of Leo Garneau. 

A vote of thanks to President Larson was extended by F. 
Hankin, and the meeting adjourned at 10 p. m. 


Pittsburgh Holds Air Conditioning Symposium 


January 11, 1937. Pres. M. L. Carr called the meeting of 
Pittsburgh Chapter to order in the U. S. Bureau of Mines and 
42 members and guests were present. 

After the minutes of the December meeting had been read and 
approved, President Carr announced the following committee 
appointments for 1937: 

Program Committee—J. F. S. Collins, Jr., Chairman, R. H. 
Heilman, R. A. Miller, John Proie, E. C. Smyers. 

Membership Committee—P. A. Edwards, Chairman, F. C. 
McIntosh, L. S. Maehling, E. H. Reismeyer, Jr., R. B. Stanger. 

Attendance and Social Committee—E. S. Tower, Chairman, 
P. C. Strauch, V. A. Reed, Jr., Charles Sonneborn, R. J. J. 
Tennant. 

Committee on Code for Installation of Air Conditioning—Geo. 
5S. McEllroy, Chairman, P. A. Edwards, F. C. Houghten, G. G. 
Waters. 

Degree-Day Committee—F. A. Gunther, Chairman, J. F. S. 
Collins, Jr., and F. C. Houghten. 

Committee on Air Pollution—M. I. Dorfan, Chairman, T. G. 
Estep, J. Earl Frazier, J. H. Holden. 

Current Events Committee—T. F. Rockwell. 

Chairman Collins of the Program Committee stated that the 
Symposium on Air Conditioning an Office Building would be 
continued at the February meeting. 

Chairman Edwards reported one new application for member- 
ship. 

Mr. Tennant, chairman of the Board of Governors, reported 
the following recommendations of the Board: (1) that the 


bills for chapter dues for 1937 be mailed and that dues be col- 
lected; (2) that the next few meetings be held in the downtown 
district of the city. 

President Carr turned the meeting over to Mr. Tennant who 
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directed the Symposium on Air Conditioning and outlined the 
scope of the problem as follows: An office building of floor 
plan and construction similar to the Grant Building is proposed 
to be constructed to a height of eight stories in downtown Pitts- 
burgh. It is proposed to install equipment for complete year 
round air conditioning in all offices. Various members of the 
Chapter have consented to study the several phases of the prob- 
lem and make recommendations to the owner and his consulting 
engineer. 

Mr. Tennant then introduced Mr. Collins who presented the 
results of the heat loss and heat gain calculations and described 
briefly the assumptions and method used in making the calcula- 
tions. Following this the audience thoroughly discussed the 
calculations and recommended several changes in the heat gain 
calculations. 

H. A. Cannon was then introduced and analyzed the space 
and air distribution problems. Mr. Cannon’s analysis was exten- 
sive and after a brief discussion, the meeting adjourned at 10:50 
p. m., according to the report of Secy. T. F. Rockwell. 


Southern California Chapter Honors W. H. Carrier 


December 8, 1936. Southern California Chapter held its 
regular meeting at the Rosslyn Hotel Tuesday noon with 
luncheon served at 12:15 p. m. President Leo Hungerford pre- 
sided and 25 members and guests were present. 

O. W. Ott, chairman of the Chapter’s Research Committee, 
was called upon to report on the progress of the work which 
had been discussed at the November meeting. Mr. Ott stated 
that Dr. B. M. Woods had forwarded a letter describing in 
detail the research program planned at the University of Cali- 
fornia, at Berkeley. 

As the date of this meeting coincided with the 25th anni- 
versary of the presentation of the rational psychrometric data 
to the engineering profession by W. H. Carrier, the meeting 
was dedicated to his honor. President Hungerford gave a talk 
on the subject of Mr. Carrier’s contribution to the air condition- 
ing industry, in which he outlined Mr. Carrier’s life and dis- 
cussed his various contributions to the science of air conditioning. 

Secy. H. M. Hendrickson has reported that the meeting ad- 
journed promptly at 1:30 p. m. 


Cooling Standards and Hospital Air Conditioning 
System Discussed at Washington, D. C., Meeting 


January 12, 1937. Washington, D. C. Chapter held its regular 
meeting at the Army Medical Center, and there were 45 mem- 
bers and guests present at the dinner and 100 attended the 
meeting following. 

The regular business meeting was called to order at 8:00 p. m. 
in the lecture hall by Pres. W. A. Danielson, and the minutes 
of the preceding meeting were read and approved. 

A telegram from Pres. C. R. Davis, of the St. Louis Chapter, 
invited members of Washington, D. C. Chapter to the Society's 
Annual Meeting in St. Louis, January 25-27. 

A letter was read from W. H. Carrier, expressing appreciation 
of the good wishes of Washington Chapter conveyed to him on 
the occasion of the Silver Anniversary of his initial efforts in 
the air conditioning field. 

On motion duly made and carried, it was resolved that the 
Chapter take no action on the matter of national chapter mem- 
bership dues as set forth in the resolution of the Cleveland 
Chapter. 

President Danielson introduced F. C. Houghten, director of 
the A. S. H. V. E. Research Laboratory, Pittsburgh, Pa., who 
spoke on the subject of Cooling Requirements for Summer Com- 
fert Air Conditioning. With the aid of lantern slides Mr. 
Houghten carefully explained the work done by the Society in 
obtaining more data on comfort conditions. The information 
ohtained was the result of tests conducted at Toronto, Canada. 
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at the Engineering Experiment Station of the Agricultural and 
Mechanical College of Texas, and at the Research Laboratory 
at Pittsburgh. 

F. M. Thuney, E. V. Fineran and Dr. Bernton led the gen- 
eral discussion from the floor and Mr. Houghten very ably 
answered all questions relative to this work. 

C. R. Seckinger, Office of The Quartermaster General, was 
introduced by President Danielson and spoke briefly on the 
methods of design used and the operation of the air conditioning 
system in the vaccine cubicles in the Medical School of the Army 
Medical Center. Mr. Seckinger then conducted the members 
and their guests on an inspection of the actual installation show- 
ing how the air is filtered, cooled, dehumidified, and finally 
sterilized by a bank of violet ray lamps. 

W. L. Keplinger was presented and outlined the method of 
design and controls used in the air conditioning system in the 
hospital’s operating room and recovery wards. The members 
and their guests also inspected this system. 

There being no further business, Secy. M. D. Kiczales reports 
that the meeting adjourned at 10:45 p. m. 


Air Conditioning Provides Interesting Discussion 


at Illinois Meeting 


January 11, 1937. A meeting of the Illinois Chapter was held 
at the Hotel Sherman and 110 members and guests were present. 
Pres. J. J. Hayes called the meeting to order at 8:00 p. m. and 
the minutes of the previous meeting were read and approved. 
Secy. C. E. Price then announced the details of the special train 
arranged for the trip to St. Louis for the Annual Meeting of the 
Society. Telegrams from C. R. Davis, president of the St. Louis 
Chapter, and from Prof. G. L. Larson, president of the A. S. H. 
V. E., were read, cordially inviting Illinois members to the An- 
nual Meeting. 

Tom Brown, chairman of the Membership Committee, an- 
nounced the applications of B. P. Adams, George LaRoi, J. E. 
McDonnell, N. W. Swanson and E. H. Wendt, who were formally 
welcomed into the Chapter. 

The customer’s opinion of air conditioning—its advantages and 
disadvantages, was presented by H. J. Rogan, assistant chief 
engineer, the Estate of Marshall Field, under the title of Build- 
ing Owning Industry Views Air Conditioning Industry. After 
describing the set-up of his organization as representative of the 
building owning industry, he explained that space was his com- 
modity and his business depended upon selling it and keeping it 
sold. To do this the building owner will do everything prac- 
ticable—even air condition. 

Essential in their order of operating cost are cleaning, ele- 
vators, heating, plumbing, electricity and ventilation. Not re- 
quired by the average but peculiar to certain tenants are such 
services as process steam, private elevators, etc. 

The owner is happy to see air conditioning go in for the ten- 
ant who wants it and is willing to pay for it. It gives the tenant 
a personal interest in his space. Handicaps, though, exist. 
Power is not normally available near rentable area. The same 
is true of steam, water and waste. The obvious solution to the 
water and waste problem, in Mr. Rogan’s opinion, is the use of 
evaporative condensers. The point, however, is that these costs 
involved must be figured against the space which in turn must 
be figured from a five-year lease viewpoint and not a 50-year 
building life. Mr. Rogan feels that some air conditioning sales- 
nen overlook this, as well as air conditioning engineers. 

The owner also considers any investment from the viewpoint 
of higher utilization. Will it make available space that other- 
wise could not be rented because it is undesirable? The audi- 
ence was asked to answer that insofar as air conditioning is 
oncerned. 

Another yardstick of the owner in making an investment is 
the protection of potential income. If air conditioning does that, 


Mr. Rogan stated that there would be no hesitation in its 
expense, 
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The speaker felt that the introduction of air conditioning to 
many office buildings was not sound because it is coming in the 
form of scattered installations throughout a building and the 
owner may soon find the office building with many machine 
rooms. Having in mind the protection of the owner's potential 
income Mr. Rogan felt that the best such protection is in the 
installation of a central system. 

The central system brings up the question of recirculated air, 
and Mr. Rogan felt that its advantages are being overstressed 
by our industry. He found fault, too, with the Chicago code 
provision which requires a fixed volume of outside air, on the 
basis that he could not satisfy the requirements and tempera- 
ments of several different tenants on a single fan system de- 
livering a fixed quantity of air. He has tried and failed. 

He then asked if varying the volume of air to suit room re- 
quirements was unsound in theory as it is commonly practiced 
in New York, Philadelphia and Washington. 

In the discussion which followed, J. J. Aeberly maintained 
the position that there must be a minimum requirement for air 
volume, to which Mr. Rogan replied that there are points of 
satisfaction below the minimum demanded by Chicago laws. 
I. P. Heckel agreed that there must be a minimum against 
which to design, though in operation it may be too low in some 
cases and too high in others. He pointed out that in varying 
volumes and air motion there is a change in the effective tem- 
perature. H. M. Hart observed that it is impossible to antici- 
pate occupancy when designing, so there must be laws for de- 
sign. In operation this could be adjusted, he felt. In other 
discussion it was pointed out that it is impossible to reach 100 
per cent and that the comfort chart is based on 95 per cent of 
the subjects; that, as Mr. Blaker stated, progress in equipment 
and methods was constantly being advanced and the problems 
Mr. Rogan presented will find their solution. 

The meeting adjourned at 10:15 p. m. according to the report 
of Secy. Price. 


Controls Subject of Cleveland Meeting 


January 11, 1937. Secy. W. R. Beach reports that 120 mem- 
bers and guests attended the January meeting of Cleveland Chap- 
ter which was preceded by a dinner at which 46 were present. 

H. M. Nobis, treasurer, asked for payment of local chapter 
dues, and R. A. Wilson reported for the Membership Committee. 
A brief outline of plans for the February meeting was given by 
M. F. Rather of the Entertainment Committee. 

Prof. G. L. Tuve spoke for the Education Committee, and 
F, A. Kitchen reported for the Legislation Committee. 

The Society’s Annual Meeting in St. Louis, January 25-27, 
was brought to the attention of the meeting by W. E. Stark, and 
it was found that six or eight Cleveland members planned to 
attend. It was moved, seconded and unanimously passed that a 
formal invitation be extended to the A. S. H. V. E. to hold 
their Annual Meeting and Exposition in Cleveland in 1938, 

F. A. Rodgers then took charge and outlined meetings sched- 
uled for the coming months: March—Tomorrow’s Air Condition- 
ing, April—Medical Meeting, May—Air Conditioning Plant De- 
sign, and June—Election of officers. 

Mr. Rodgers then introduced A. B. Newton, assistant chief 
engineer in charge of Control Design Application, Minneapolis- 
Honeywell Regulator Co., who spoke in place of G. D. Kings- 
land who was unable to be present because of illness. 

Mr. Newton pointed out that equipment designed today is usu- 
ally for the heaviest load condition with very little attention paid 
to light load conditions. Many applications have very little 
weather load, but practically all internal load, requiring different 
control than when a heavy external heat load is encountered 
The common control system operates with a sensible to latent 
heat ratio of about 3.6. 
humidity control is desirable; also the automatic control of out- 
side air, commonly known as an economizer control, makes for 


Combination of dry bulb and relative 


144 


economical operation when 100 per cent outside air supply is 
possible. 

Mr. Rodgers then introduced M. F. Rather, Johnson Service 
Co., who spoke in place of Mr. Otto who was unable to attend 
on account of illness. Mr. Rather gave an interesting outline of 
thermostat and hygrostat sensitive elements, thermostatic valves, 
dampers, etc. He described in detail the type of operation that 
could be obtained from reset controls. 

An interesting discussion followed. Mr. Rodgers pointed out 
that the control system should be designed with the air condi- 
tioning system, and vice versa, because if units are not balanced 
accurate control becomes practically impossible. 

Philip Cohen asked about preheat coil control on heating and 
about high temperature and high humidity control, which ques- 
tions were answered by various people. 

Mr. Fenwick brought up the matter of control costs in pro- 
portion to the total air conditioning installation cost, and it was 
agreed that the control cost was becoming an appreciable item. 

L. T. Avery inquired about effective temperature control. M1 
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Newton said this was satisfactorily accomplished by means of a 
dual thermostat and humidistat control. 
The meeting was adjourned at 10:45 p. m. 


Ontario Chapter Reviews Research Paper 


January 11, 1937. A joint meeting of the Ontario Chapter of 
the A.S.H.V.E. and the Ontario Chapter of the 4.S.M.E. was 
held on January 11 at the Royal York Hotel. Ninety-eight 
members and guests were present for dinner. 

Pres. Thomas McDonald called on Dr. Speakman, who de- 
scribed the object of the Ontario Research Foundation. 

Mr. Ball, chairman of the A.S.M.E., introduced the principal 
speaker of the evening, C. Tasker of the Ontario Research 
Foundation who gave an illustrated talk on “Cooling Require- 
ments for Summer Comfort Air Conditioning.” Following Mr. 
Tasker’s address, there was a very interesting discussion. 

Prof. E. A. Allcut extended a vote of thanks to the speaker 
for his address. 








CANDIDATES FOR MEMBERSHIP 

















The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for mem- 


bership in the Society. 


All applications for membership are to be sent to the Secretary and the names of applicants and their refer- 


ences shall be printed in the next issue of the JourNAL of the Society or sent to the members in other approved manner as ordered 


by the Council. 


When replies are received from references, the Candidate’s application shall be submitted to and acted upon by 
the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assigned 
grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. 


his 
During the past month 


14 applications for membership have been received and the names of these men and their sponsors are published in the following list. 


Members are requested to scrutinize the list with care. 


cil, urge the members to assume their share of responsibility of receiving 


The Committee on Admission and Advancement, and in turn the Coun- 


these candidates into membership by advising the 


Secretary promptly of any whose eligibility for membership is in any way questioned. 
All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 


duty of every member to promote. 


Unless objection is made by some member by February 15, 1937, these candidates will be ballotted upon by the Council. Those 
elected to membership will be notified by the Secretary immediately after election. 


CANDIDATES 


SOWERMAN, E. L., Sales Engr., Canadian General Elec. Co., Ltd., 
Toronto, Ont., Can. 

Camppett, G. S., Air Cond. Engr., Tenn. Elec. Power Co., Nash- 
ville, Tenn. 

Case, D. V., Mer., B. D. R. Materials, Inc., Kansas City Mo. 


Cure, E. A., Sales Engr., Air Cond, Co., Los Angeles, Calif. 
Cotrorp, JoHN, Pres., John Colford, Ltd., Montreal, Que., Can. 
Cross, R. C., Fuel Engr., Battelle Memorial Inst., Columbus, Ohio. 


De Soma, A. E., Jr., Engr., L. J. Wing Mfg. Co., New York, 


N, Y. 


Farrow, H. L., Engr., Air Cond. Engrg. Co., Cambridge, Mass. 


Fotey, D. F., Sales, W. B. Young Supply Co., Kansas City, Mo. 


Gams _e, C. L., Capt., U. S. Army, Ft. Leavenworth, Kans. 


Harrower, W. C., Draftsman, Gar Wood Industries, Detroit, 


Mich. 
Hines, J. C., Air Cond. Engr., R. B. Hayward Co., Chicago, III. 


Knapp, A. E, Asst. Chief Engr., Kelvinator Corp., Detroit, Mich. 


nana, V. B., Dist. Sales Mgr., The Fox Furnace Co., Cleveland, 
io 
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Proposers Seconders 
J. W. O'Neill Thomas McDonald 
J. H. Fox W. D. Gordon 
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A. R. MacMillan J. G. Clarke 

J. H. Carter D. D. Zink 
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A. E, Seelig Wallace Preston (Non-Member) 
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M. G. Knowles R. A. Sheffield (Non-Member) 
F. F. Dodds Gustav Nottberg 

W. A. Russell C. W. Adams 

W. A. Russell D. F, Foley 

W. A. Danielson J. E. Axeman 

W. G. Boales R. F. Connell 

F. J. Feely G. D. Winans 
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E. P. Heckel EK. T. Murphy 
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R. A. Wilson D. L. Taze 




































February, 1937 


CANDIDATES 


KuUECHENBERG, W. A., Construction Engr., 


Chicago, Ill. 
Kuntz, E. C., Sales, Excelsior Cornice Co., St. Louis, Mo. 


Kurth, F. J., 
York, N. Y. 


Leresvre, Design Engr., Warden King, Ltd., Montreal, Que., Can. 


Lewis, G. M., Bldg. Engr., 


Mastey, L. C., Pres., Vitalair, Inc., Toledo, Ohio. 


Matuewson, M. E., Engr., A. M. Kinney, Inc., Cincinnati, Ohio. 


Matousek, A. G., Sales Engr., York Ice Machinery Corp., St. 


Louis, Mo. 
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Candidates Elected 


In past issues of the Journat of the Society the names of the following men were listed as Candidates for Membership. The 
membership grade of each Candidate has been assigned by the Committee on Admission and Advancement and ballotted upon by 


the Council. We are now instructed by the Council to post herewith, as required by Art. B-III, Sec. 8, of the By-Laws, the follow- 


ing list of candidates elected: 


MEMBERS 


Autcut, E. A., Prof. Mech. Engrg., University of Toronto, 
Toronto, Ont., Can. 


Barnes, A. R., Chief Engr., U. S. Supply Co., Kansas City, Mo. 
( Reinstatement. ) 


Evans, E. C., B. F. Sturtevant Co., Syracuse, N. Y. (Rein- 


Statement ) 


Farrpanks, F. L., Prof. Agr. Engrg., Cornell Univ., Ithaca, 


aN« 


Faxon, H. C., Appliance Section, -The Borneo Co., Ltd., Singa- 
pore, S. S. 


Hanson, L. P., Design Engr., U. S. Air Cond. Corp., Minne- 


apolis, Minn. (Advancement) 


Hewett, J. B., Engr. Mgr., Hudson Air Cond. Corp., Washing- 
ton, D. C. (Advancement) 


Jones, J. P., Consulting Engr., John Paul Jones, Cary & Millar, 
Inc., Cleveland, Ohio. 


Kaercuer, C. M. H., Managing Director, Central Bureau for 
Htg. & Air Cond., Cleveland, Ohio. 


Kesster, M. E., Mer., Pioneer Elec. Co., Niagara Falls, N. Y. 


Knupsen, W. R., Mer. Air Cond. Div., Frigidaire Corp., Chi- 


cago, Ill. 


MarsuHa.t, O. D., Mfrs. Repr., Grand Rapids, Mich. (Reinstate- 
ment. ) 


Moroney, R. R., Asst. Engr. Supt., E. D. Sassoon & Co., 
Shanghai, China. 


Moriarty, J. M., Owner, Consolidated Htg. & Vtg. Co., Los 
Angeles, Calif. 


Reir, A. F., Pres., Reif-Rexoil, Inc., Buffalo, N. Y. 
Reir, C. A., Vice Pres., Reif-Rexoil, Inc., Buffalo, N. Y. 


Tuom, G. B., Asst. Prof. Mech. Engrg., Swarthmore College, 
Swarthmore, Pa. 


Wortuincton, T. H., Br. Mer., Dom. Radiator & Boiler Co., 
Ltd., Montreal, Que., Can. 


Worton, WILLIAM, Br. Mer., C. A. Dunham Co., Ltd., Winni- 
peg, Man., Can. 


ASSOCIATES 


Brooks, H. B., Sales Engr., Smith Distributing Co., Louisville, 
Ky. 

American Radiator Co., New York, N. Y. 

(Reinstatement) 


CAMPBELL, F. B., 


Crawrorp, A. C., Sales Engr., Potomac Elec. Power Co., Wash- 
ington, D. C, 


Cripart, H. E., Sales Engr., American Radiator Co., New York, 
N. Y. 

DererLinc, W. C., Section Head, Industrial Dept., General Elec- 
tric Co., New York, N. Y 


Forrester, C. M., Air Cond. Engr., The Gurney Fdry. Co., 
Toronto, Ont., Can. 


GeENbDRON, HENr!, Air Cond. Sales Supervisor, Canadian General 
Electric Co., Montreal, Que., Can. 





Hosste, E. H., Sales Promotion, Mississippi Glass Co., New 
York, N. Y. 


La Rocgug, P. E., Htg. Contractor, Quebec, Que., Can. 


Marston, A. D., Air Cond. Engr., Kansas City Power & Light 
Co., Kansas City, Mo. 


Marzoir, F. X., Sales Engr., Minneapolis-Honeywell Reg. Co., 
Detroit, Mich. 


Mason, G. C., Sales Engr., Williamson Heater Co., Cincinnati, 
Ohio. 


Mayer, R. W., Dist. Mgr., Minneapolis-Honeywell Reg. Co., 
Cincinnati, Ohio. 


MertcatFe, Curtis, Engr. (House Htg. Dept.) Detroit City Gas 
Co., Detroit, Mich. 


Peart, A. M., Sales Engr., Minneapolis-Honeywell Reg. Co., 
Montreal, Que., Can. 


Pinto, C. B., Div. Head (Plbg. & Htg.), Montgomery Ward & 
Co., Jamaica, L. L., N. Y. 


SMITH, W. O., Owner, Smith Automatic Heat Service Co., 
Detroit, Mich. 


Wes ey, R. O., Sales Engr., U. S. Radiator Corp., Seattle, Wash. 


JUNIORS 


Baker, L. P., Air Cond. Engr., Canadian Gen. Elec. Co., Ltd., 
Toronto, Ont., Can. 


3ERGAN, J. R., Sales Engr., Minneapolis-Honeywell Reg. Co., 
Detroit, Mich. 


Benuam, C. S. K., Sr. Draftsman, Benham & Sons, Ltd., London, 
W. I., England. 


BLACKMORE, J. J., Mfgrs. Repr., Edwardsville, Il. 


CARNAHAN, J. H., Design Engr., Okla. Gas & Elec. Co., Okla- 
homa City, Okla. 


Davee, L. L., Sales Engr., Airtemp Div., Sidles Co., Lincoln, 
Nebr. 


Lewis, C. A., Draftsman, J. C. Penney Co., New York, N. Y. 
McCain, H. K., Sales Engr., G. M. Sales Corp., Atlanta, Ga. 
Scumipt, Kart, Jr., Engr., Detroit City Gas Co., Detroit, Mich. 


Scuutz, E. L., Asst, Commercial Engr., Consolidated Edison 
Co., New York, N. Y. 


Witson, H. B., 
lyn, N. Y. 


Sales Engr., Brooklyn Union Gas Co., Brook 


STUDENTS 


RosENTHAL, EMANUEL, Student Htg. & Vtg. Course, N. Y. 
Plumbers Specialties Co., New York, N. Y 


Scu_emner, B. G., Student, Purdue University, West Lafayette, 
Ind. 
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Estimated Savings of ‘2500 








Detroit Multiple Retort Stokers 
The Catholic University of America, Washington, D. C. 


® Based on degree days, last heating season, Mr. R. E. Robson, 
Mechanical Superintendent of The Catholic University of America, 
Washington, D. C., estimates savings of approximately $2500 by 
use of Detroit Multiple Retort Stokers with new boilers. @ Mr. 
Robson has also expressed himself as highly pleased with the over- 
all efficiency and the general operation of the Detroit Stokers. 
® Design of Detroit Stokers embodies every feature which can pro- 
mote economy both in fuel used and in maintenance. @ Deep, square, 
high capacity retorts, inclined tuyeres ... square rams... adjust- 
able moving retort bottoms that provide even fuel distribution... 
correct air distribution by zones... rugged, heavy construction—easy 
adjustment—these features make Detroit Multiple Retort Stokers 


@xceptional in economy and satisfaction. @ Write for Bulletin 178. 


DETROIT STOKER COMPANY 


Fifth Floor, General Motors Building @ Detroit, Michigan 


Works at Monroe, Michigan .. . District Offices in Principal Cities 
Built in Canada at London, Ontario 





Heating - Piping 
aAir Conditioning 


Dey elopments 


'D qu ipment 


For your convenience in obtaining more information 
about any of this equipment, see coupon on page 134. 
Add the new products and companies listed here to 
your Directory Section which you received in your 
January, 1937, Heatinc, Prrinc anp Ai CONDITIONING 
and thus keep your records of sources of supply up to 
date throughout the year . . . Single asterisk (*) indi- 
cates equipment not listed in Directory Section; double 
asterisk (**) equipment and manufacturer not listed. 


New Control for Commercial Use 


No. 1158**—New stainless, steel, corrosion proof thermostat 
for general commercial use in pressure and temperature control 
is recommended by the manufacturer for air conditioning serv- 
ice, unit heaters, walk-in coolers, and general commercial appli- 
cations. 

It requires a mounting space 
of only 416 x 4% x 1% in, 
and has a rating of 4% hp, 
110-220 volt a-c; and % hp, 
115 volt d-c. The high rating 
is made possible because of the 
wide break which occurs when 
the overload trips or when the 
manual switch is operated— 
and because of heavy contact 
pressures and liberal silver 
contact surfaces. Temperature 
differential ranges from 4 to 
20 F. The low pressure dif- 

ferential ranges from 4 to 30 lbs; the high pressure differential 
of 30 lb is non-adjustable. The low pressure cut-out has a range 
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of 20 to 40 lb, the high pressure 110 to 200 Ib. For the tempera- 
ture cut-out, ranges of —15 to 20; 0 to 35 and 25 to 55 F a; 
available. The range calibration indicator is visible throug 
window which excludes dust. Both range and differentia] 
adjustable from the outside of the switch.—Ranco, Inc., Colu 
bus, Ohio. 


Convector for Hot Water Heating Systems 


No. 1159—“Waterflo Convectofin” is a new, specialized, indi- 
vidual room heating convector, offered for service in mechanical 
circulation hot water heating. It is a copper fin and tube con- 
vector, and a companion to the other “Convectofin” heaters 

There are two rows of tube banks, the fins are widely spaced 
in staggered relation, and the medium flows in a series circuit. 
The small ratio of exposed areas, large water contact with the 
live heating surfaces, and free air travel, give an arrangement 
which assures the needed high heat transfer with hot water, ac- 
cording to the maker. 

The tubes of the unit’s heating element are expanded into two 
cast headers, and supported on legs. Flow and return connec- 
tions are brought out at the same end; no bushings are used: the 
combination header has considerable volume for circulation as 
well as air; and two extra tappings are provided so that either 
one or both sides of the circuit may be vented—Commodore 
Heaters Corp., 11 W. 42nd St, New York, N. Y. 


Small Self-Cleaning Air Filter 


No. 1160.—The new “Unimatic” self cleaning air filter has 
been developed especially for smaller than average air volumes 
where hand crank or push-button control is practical. Actually, 
it is a self cleaning unit filter, since the filter curtain is made 
up of a number of standard units, the maker states. There are 





More typical examples of 


AL 


Banks 
Apartments 


Hotels 
Theatres 
Hospitals Homes 
Restaurants Factories 
Public Buildings 


AIR CONDITIONING 





ARBONDALE equipment for air con- 
ditioning service possesses new and 
valuable capacity control features. 
Why not allow a Carbondale repre- 
sentative to discuss your requirements 
and explain these features? 


CARBONDALE 


CA7.11 


DETROIT 
EL PASO 
HOUSTON 
KANSAS CITY 


CINCINNATI 
CLEVELAND 
DALLAS 

DENVER 


ATLANTA 

BOSTON 

BUFFALO 
CHICAGO 


General Offices: HARRISON, NEW JERSEY 


Representatives in Principal Cities of Foreign Countries 


DIVISION 
WORTHINGTON PUMP AND MACHINERY CORPORATION 


PITTSBURGH S 

ST. LOUIS t 

ST PAUL : a N 
SAN FRANCISCO 9 WASM . 


LOS ANGELES 
NEW ORLEANS 
NEW YORK 
PHILADELPHIA 
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FOR INSULATING 
AIR-CONDITIONING DUCTS 
AND PIPING... 


















Metal duct 


Can You Spare 
3c a Day? 


Figure it out for yourself! The BEAVER Model-A 
SPECIAL costs you $295.00. This amount invested 
at 3%—a liberal return nowadays—would bring you 
an income of $8.85 a year—or less than three cents 
a day. That is what it actually costs you to own a 
BEAVER Model-A SPECIAL Pipe Machine. Note 
these features! 

1. IT IS A FULL RANGE MACHINE—¥% to 2-inch—not 


merely '% to 2-inch. It cuts, threads, reams and chamfers 
all sizes up to 2-inch. 


YOU CAN’T IMPROVE ON CORK 


ATURE’S best insulator is the bark of the 
cork tree. And from this efficient material 
Novoid Cork Insulation is fabricated into three 
forms—Corkboard, Corkduc and Cork Pipe 


Covering. 


Because of its natural physical properties, 
Novoid forms a positive barrier to the passage 
of heat, and permanently prevents condensation. 
In Corkboard and Corkduc forms, Novoid is 2. LARGER SIZES—from 2% to 12-inch—may be cut and 
. . threaded with geared tools and drive shaft. 
ideal for insulating both square and rectangu- 


lar ducts and many other parts of air condition- * 2 ces ae eet an, Geke G on Capea 
ing and ventilating systems. And in the form of 
Cork Covering, Novoid gives equally dependable 


making staybolts, pipe hangers, etc. This is an important 
advantage of the wheel-cutoff. 


4. IT IS RIGHT-HANDED—like a lathe or any other 
standard machine tool. 


protection to cold water pipe lines in all types 















of air conditioni . 5. ALL CONTROLS ARE IN FRONT—tight at your finger 
diti a work tips. Quick-opening adjustable die heads—no backing off. 
It will pay you to use nature’s best means 6. STANDARD BASE-MOUNTING UNIVERSAL MOTOR 


connected by a flexible coupling. Operates from AC or DC 
current 25 to 60 cycle. 110 or 220 volt optional. Motor 
and switch heavily guarded. Reverses at switch. 


of insulating. With Novoid you can help assure 
more accurate temperature control and lower 


operating costs on every installation. For full 7. STANDARD ALL-STEEL CHUCK with chuck wrench 

particulars, mail the coupon, or write Cork Im- ejector. An important safety feature. 

port Corporation, 330 West 42d Street, New 8. ALL GEAR DRIVE—no belts. 

York City. Branch offices: Chicago, 400 W. 9. RACK AND PINION FEED—inverted type. Cannot clog 

Madison St.; Boston, 27 Haymarket Square; from chips. 

Philadelphia, 1524 Chestnut St. 10. OUTBOARD PIPE SUPPORT—stops the whip of long 
lengths of pipe and eliminates bad threads caused by pipe 
whip. 


11. OIL PUMP ACCESSIBLY LOCATED on the outside. 
N V p R Reversible. Oil lines concealed—can’t get knocked off. 

12. SPEED. CUTS 2-INCH PIPE IN TEN SECONDS. 
Threads it in thirty seconds. Reams in three seconds. 
The ice of one postage stamp a day—that is what it 
actually costs you for your investment in the Model-A 


BEAVER SPECIAL % to 2-inch portable electric pipe 
machine. 


Sold by leading jobbers everywhere. Catalog upon request. 


MAIL COUPON FOR COMPLETE DETAILS 


Cork Import Corporation 
330 West 42d Street, New York City 


Please send me information on Novoid Corkboard, Corkduc 
and Cork Pipe Covering for air conditioning systems. 


BEAVER PIPE IQDLS 





237 Keeney Ave., Warren, Ohio 


i 
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two additional units to those required to make up the curtain; 
one submerged in the reservoir being cleaned, and the other 
draining at the back of the filter. 
The cycle of operation consists of raising the clean, drained 
unit to the top of the 
curtain and lifting the 
submerged unit to the 
draining position which 
permits the bottom unit 
in the curtain to slip 
down into the cleaning 
position. This change 
is made once a week, 
once a day, or as fre- 
quently as required by 
the size of the filter and 
the dust load, to main- 
tain uniform operating 
conditions. 
Available in capaci- 
ties from 1,000 to 30,- 
000 cfm.—American Air 
Filter Co., Inc., 107 
Central Ave., Louisville, 
Ky. 


High Pressure Refrigeration Valves 

No. 1161—Two 13 mm valve seats and a valve plug of a non- 
ferrous cobalt-chromium-tungsten alloy now in use in the high 
pressure end of the refrigeration unit at a large chemical plant 
are illustrated. 

Valve seating surfaces of this material have been found to last 
six to ten times as long as ordinary seating surfaces under severe 
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service conditions, according to the Haynes Stellite Co., Kokomo 
Ind., who cast the seats and plug. 


Stainless Clad Steel Stacks and Ducts 


No. 1162—Frequent replacements of stacks, ducts and large 
diameter piping subject to corrosive attack have been eliminated 
in many industrial plants by adopting stainless clad steel con- 
struction. A fabricating procedure has been developed for stack, 
duct and piping construction that assures complete stainless steel 
corrosion protection on the interior surface, combined with sim- 
plicity of fabrication, it is stated. 
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For 
DUCT WORK 


Duct work is one of the many sheet metal jobs where 
Stanley Unishears make slow, tedious hand cutting 
obsolete IN THE SHOP OR ON THE JOB. 

See for yourself how it zips through sheet metal as 
fast as you feed. Unishears follow any straight or curved 
line accurately, leave smooth finished edges—no distor- 
tion of metal. Ask your Stanley distributor for a demon- 
stration or write for full information. Stanley Electric 
Tool Division, The Stanley Works, 102 Elm Street, New 


Britain, Conn. 


No. 16 
UNISHEAR 


Capacity, 16 gauge galvanized 

iron, other materials in pro- 
portion. A good size for all-around work. 
Other Unishears, both portable and stationary, 
are available. Capacities from 18 gauge gal- 
vanized iron up to %” boiler plate. 


STANLEY UNISHEARS THe ELECTRICALLY DRIVEN HAND SHEARS 
















Portrait of a Man 
About to change to 


SUPER-SILVERTOP 


@ This man is fed up on the old 
complicated method of steam trap 
piping and is about to change to 
Super-Silvertops and the new simpli- 
fied way of using this modern trap 
. either as elbow or straight-in-line. 





Plant owners and managers naturally 
prefer the neat, attractive appearance 
of Super-Silvertop piping. It is so 
clean cut, so sensible and saves so 
much installation time—as much as 
60 minutes per trap. Then too, Super- 
Silvertops do not leak steam, hence 
they work on vacuum as well as on 
pressure. Traps that are not recom- 
mended for use on vacuum definitely 
leak steam. 


Super-Silvertops are easy to inspect 
or clean—it is not necessary to remove 
the trap from the line. In addition, 
Super-Silvertops have much more 
capacity, averaging 76% more than 
all other traps. Write today for com- 
plete information and prices. 


THE V. D. ANDERSON CO. 
1949 West 96th St. e Cleveland, Ohio 


THE Only COMPLETE 


STEAM TRAP 
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NOW! ForAn Easier, Better Way 
To Cover Metal Air Ducts... 


Air Duct of The Upjohn Com- 
é pany, Kalamazoo, Michigan, 
r completely covered with Celotex. 











@In all parts of the world, engineers are 
specifying Celotex for covering metal air ducts— 
because they find it keeps air-conditioning appa- 

| ratus functioning more efficiently—and assures 
low operating costs. 
| ® Celotex Insulating Board has a thermal 
| conductivity of only 0.33 Btu. per inch thickness. 
| The big, light, rigid boards go up fast—cut easily 
| —fit tightly in place. And once up—they stay put! 
| @ If vapor condensation is one of your prob- 
| lems, specify Celotex VLTI—the vaporproofed 
| low temperature insulation blocks that are com- 
| pletely sealed against vapor penetration at the 


| factory by a special wrapping and coating. 


@ Celotex Insulating Board and VLTI are 
protected against termites and dry rot by the 
patented Ferox Process. Write us today for all the 
facts about these widely used insulations. 


CELOTEX 


BRAND———INSULATING CANE BOARD 
Reg. U. S. Pat. Off. 








World’s Largest Manufacturer of Structural Insulation 
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TWO Big Advantages 


Now Available for 
the FIRST Time... 


The Vilter "Freon 12" Compressor brings 
to the air conditioning field a new and 
revolutionary standard of performance 
for the modern low-pressure refrigerant 
compressors. By the application of a 
fundamental principle Vilter Engineers 
have produced a shaft seal which elim- 
inates leakage with uncanny effectiveness 
and makes for high efficiency at minimum 
cost. 


Eliminating ordinary construction features 
which require power, and refining other 
mechanical factors enabled Vilter Engi- 
neers to produce a New Freon compres- 
sor that is amazing Engineers with its un- 
usually low relative horsepower require- 
ment. 


Vilter 
"Freon - 12" 
Compressor 


Throughout an experience of 
over fifty years in the manufac- 
ture of refrigerating machinery, 
Vilter has led in the pioneering 
of developments which have 
made the present amazing popu- 
larity of air conditioning possible. 


THE ( VALTER, 


’ MANUFACTURING COMPANY 
145 th | tt ' 
MILWAUKE}! 


WISCONSIN 
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Stainless clad steel, which has a 20 per cent layer of 18 chrom: 
8 nickel steel welded to a base of mild steel is used in thicknesse: 
of 16 ga or heavier. In preparing the sheets, all edges are flange: 
outward. When formed or rolled into a section of piping the: 
is, therefore, a peripheral or circumferential flange at each end 
of the section and a longitudinal flanged seam, the length of th: 
section. Due to the ease of forming clad steel, the straight flanges 
may be formed over a bar, or formed on an apron forming or 
press brake. In the case of round piping the flange may be 
formed over a ring jig, or other satisfactory method. 

All joints are welded on the projecting flanged edges, and 
welding may be done by either metallic arc or oxy-acetylene 
process; stainless steel welding rod must be used to insure a com- 
plete stainless steel interior of the duct. Welding speeds of 40 
to 60 linear feet per hour may be maintained. 

The illustration shows stacks carrying fumes away from soap 
kettles. 

It is the usual practice to make up sections of the stacks or 
ducts in the sheet metal shop and make final welds in position 
in the field. If welding in the field is impracticable, sections may 
be connected by the use of van stone rings, or riveted or bolted 
together, using gaskets between sections.—Ingersoll Steel & Disc 
Div., Borg-Warner Corp., 310 S. Michigan Ave., Chicago, III. 


Electric Flow Meters Operate 
on Telemetering Principle 


No. 1163—New electric flow meters for steam, liquids, and 
gases operate on the “Metameter” principle of telemetering, which 
has been used for several years in instruments to transmit read- 
ings of pressure, liquid level, temperature, and motion from the 
point of measurement to a distant point where they are recorded 
or indicated on a dial. 

These meters can be furnished 
for recording, integrating, and 
indicating flow. The readings 
are transmitted over a simple 
two-wire circuit, telephone cir- 
cuits included, which does not 
enter into the calibration of the 
instruments. All electrical con- 
tacts are enclosed in glass. A 
standard meter body is em- 
ployed to measure the differen- 
tial across an orifice. High 
accuracy is obtained at all 
points on the scale, says the 
maker. 

Both transmitter and receiver 
are equipped with moisture, 
fume, and dust proof aluminum 
alloy cases. Conduit openings are provided so that the instru- 
ment may be used with modern wiring systems.—Bristol Co., 
Platts Bridge, Waterbury, Conn. 


Timer for Stoker Control 
No. 1164—New “Klixon” 
timer for automatic stokers 
has a number of features. 
With it, it is possible to 
have more flexible control 
for maintaining fires, ac- 
cording to the maker. The 
be set to turn 
intervals 


timer can 
the heat on at 
ranging from %% to one 
hour, and it can also be set 
to keep the heat on any 
length of time ranging ‘rom 
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Heat Exchange Surface 





PROVED 
PERFORMANCE 


MORE Aerofin heating and cooling surface is used 

than any other type because Aerofin consistently 
meets the most exacting demands of engineers, archi- 
tects and heating contractors who cannot afford to take 
chances on performance. 


They know that Aerofin performance has been 
proved in thousands of installations. They know that 
they can specify it with confidence, secure in the 
knowledge that it will live up to its reputation as the 
most advanced type of heat-exchange surface on the 
market. 


There are many reasons for Aerofin’s superiority. 
For example—Aerofin’s crown orifice in heating units 
prevents scale clogging. Aerofin’s centrifugal header 
in direct expansion units assures rapid and even dis- 
tribution of refrigerant through the coils with a mini- 
mum number of expansion valves. Aerofin’s removable 
header on water units permits easy cleaning of tube 
interiors. 


These are exclusive features in Aerofin which have 
earned and held the confidence that it enjoys. 


Why not start 1937 by specifying Aerofin on your 
next job? A complete line of equipment for heating 
and cooling is at your service. Our 
home office in Newark or any of our 
branch offices will gladly send descriptive 
literature or render prompt, effective 
technical cooperation. 


— 











Tea tall 
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Line your Ducts with this 
SAFE 
SOUND ABSORBENT 


Burgess Acousti-Pad is a metal-faced acoustic lining for 
ventilating ducts. The perforated facing permits duct 
noises to seep into the underlying sound-absorbing blanket. 
And it also prevents the sound-absorbing material from 
blowing into the air stream. 

Most important, from a safety standpoint, is the restric- 
tive action of the perforated facing to flame travel within 
the duct. Like the screen of a miner’s lamp, the Burgess 
perforated facing restricts any flame from traveling freely 
along the lined interior of the duct. 


Send for new bulletins describing the ex- 
ceptional advantages of this remarkable lin- 
ing. Every modern air-conditioning job needs 
Burgess Acousti-Pad. 

Also send for Bulletin 126, describing the 
Burgess Acoustic Communication Booth for 
noisy locations. 


Chicago, Ii. 


Licensed under C. F. Burgess Laboratories, 
Inc., Patents 


BURGESS 
ACOUSTI-PAD 
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two to seven minutes. These settings are entirely independent 
of each other. 

Another feature is a device for preventing the timer from 
going on if the thermostat has been calling for heat and the 
fire has been built up. The timer remains idle when the thermo- 
stat is functioning. Furthermore, the length of time that the 
timer remains idle after the thermostat shuts off is automatically 
regulated in proportion to the length of time the thermostat has 
been calling for heat. If the thermostat has been calling for 
heat for a long period of time and the fire is built up to a high 
temperature the timer will remain idle longer than its set time 
to allow the fire sufficient time to cool down. If, on the other 
hand, the thermostat has been on for only a short time, the 
timer’s idle period is automatically shortened in order to elimi- 
nate all chances of the fire’s going out. 

Completely electric, this timer has no clock mechanism or ro- 
tating part—Spencer Thermostat Co., 34 Forest St., Attleboro, 
Mass. 


Universal Pillow Block 


No. 1165—Because it often is impossible to know in advance 
of a machine inStallation how the pillow blocks will have to be 
mounted, a universal type double reservoir oil return pillow block 
that can be mounted in any position according to the require- 
ments of each individual installation has been developed. It is 
necessary only to select the mounting position needed, unscrew 
the oil cup, turn the ball to this position and reinsert the oil cup 
vertically. 

The pillow block has two large reservoirs in the spherical ball. 
A supply of oil is placed in the upper one which feeds the shaft 
as needed through graphite feed plugs and graphite pressure 
packed channels. Oil recovery grooves divert unconsumed oil 
into the lower wool packed reservoir. This oil is again fed to 
the shaft and bearing through lower graphite feed plugs. The 
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bearing is self-aligning and is precision bored to close tolerances 
—Randall Graphite Products Corp., 609 W. Lake St., Chicago, 
Ill. 


Copper Shunt Tee for 
Single Main Hot Water Heating Systems 


No. 1166*—New copper streamline shunt tee for “Force-flo’ 
single main hot water heating systems rounds out a complet: 
line of steel and copper shunt tees all of same basic principle oj 
design. 


This new tee will also be made under the patents of the Mueller 
jrass Co. Aside from its patented interior construction the tee 
will be similar to the standard Mueller “Streamline” tee. 

It is claimed by the manufacturers that this new shunt tee will 
reduce cost of installation and operation on copper heating work, 
and will improve appearance by reduction of pipe sizes and num- 
ber of mains. —Stevens-Root Co., 51 E. Grand Ave., Chicago, III. 





huilt to &. bene Iithoat Sarvice Trouble 


® Controls have successfully 
licked the common mistakes 
which are responsible for the 
great majority of service 
troubles. Mechanical failure 
to function under varying con- 
ditions is a thing of the past 
wherever ® Thermostatic Ex- 
pansion Valves and Refriger- 
ant Controls are used. 


Relentless laboratory testing 
is responsible for the abso- 
lute accuracy and safety with 
which ® Controls function in 
daily use. 


PROGRESSIVE JOBBERS 
EVERYWHERE STOCK 
@ CONTROLS 


MODEL 78 
SOLENOID VALVE 


MODEL 220-K 
EXPANSION VALVE 


® Controls are the result of 
great practical experience in 
designing and creating con- 
trols for difficult situations 
and they offer basic features 
and advantages not available 
in other like units. 


® Thermostatic Expansion 
Valves may be installedin any 
position, or in any temperature 
even though higher or lower 
than the bulb. 


AUTOMATIC PRODUCTS COMPANY 
2460 N. 32nd Street 
MILWAUKEE WISCONSIN 


MODEL 73-R 
SOLENOID VALVE 


MODEL 70-N 


SOLENOID VALVE 


REFRIGERANT CONTROL VALVES 
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Save Money on Your Piping 
and GainThese Advantages with 
WELDOLETS:THREDOLETS 


Eliminate all preliminary layouts of main pipe 
and branch. No templets are necessary. All 
cutting, threading, forming and fitting of main 
pipe eliminated. Permit making any type of 
outlet—tee, side-outlet, cross, etc. All joints 
leak-proof and full pipe strength. Heavy 
external rib compensates for loss of strength in 
main pipe when hole is cut. Funnel-shaped 
outlets of WeldOlets and ThredOlets eliminate 
“dead spots’ providing free flow conditions. 
Turbulence and friction reduced to a minimum. 
Make neater, more workmanlike joints. Adap- 
ted to new construction or for maintenance. 
Suitable for use in high pressure lines or where 
high temperatures are used. Available with 
outlet sizes of 44" to 12” for all standard pipe 
sizes. Supplied in Wrought Iron, Toncan Iron, 
Brass, Bronze, Copper, Nickel, Monel, Everdur 
etc. to meet your specific needs. Installed by 
Oxy-Acetylene or Electric-Arc welding. 


“*WeldOlets’’ and ‘‘ThredOlets"’ are fully covered by 
U.S. and foreign patents and are trade marks reg- 
istered in the United States Patent Office. 


Write for Bulletin WT21 giving full details. 


Bonney Forge and Tool Works 


Cedar & Meadow Sts., Allentown, Pa. 
Stocked by Leading Distributors 








WELDOLETS-THREDOLETS 














A BREEZE 


Air may rush through your air ducts at terrific 
speed, but it will never roar or cause rumbling vibra- 
tions, if entrances, exits, and other strategic points 
are lined with Ozite Hair Felt Duct Lining. Made 
entirely of hair, Ozite absorbs not only the sound 
caused by moving air, but also the hum of motors 
and the whir of fans and blowers. Ozite Duct lin- 
ing is amazingly easy to apply. It will stay on the 
job and prove a lasting tribute to your good judg- 
ment. Write today for samples and details! 
AMERICAN HAIR & FELT COMPANY 
Merchandise Mart Chicago, Illinois 
Ozite Hair Felt Duct 
Lining is available 
%” thick or 1” thick 
in bats with paper 
cover or felted with 


burlap. backing and 
latex facing. 


Ozite 


HAIR FELT 


AIR DUCT LINING 



























Be certain the Condensing Unit you specify in your air 






conditioning installation matches the quality of your other 






equipment... Brunner Condensing Units have a universal 





reputation for dependability and embody structural im- 






provements which reflect the newest advances in air con- 








ditioning ... A wide range of models provide the exact 





capacity for all applications up to 15 tons of refrigeration. 








Catalog upon request. alain 
CONSULTING SERVICE 
Brunner engineers are ready to 
cooperate with you in the selec- 
tion of the correct condensing 


unit ...No cost or obligation. 





Brunner Manufacturing 







Co., Utica, N.Y., U.S.A. 
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MODEL W-300 
Heavy duty, water cooled four 
cylinder condensing unit. 









KG “MME tl 


The fe niall ily 
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Utility of Rust Proofing Process Increased 


No. 1167—Until recently, most of the chemical rust proofing 
processes in commercial use were formulated to react on iron 
and steel only. However, a new process that produces a corro- 
sion inhibiting coating on galvanized, zinc alloy and cadmium 
surfaces, as well as on iron and steel, has been announced. In 
addition to being corrosion resistant, the coating is highly adher- 
ent, being integral with the metal itself, and having slight por- 
osity; it is said by the manufacturer to form an ideal base for 
any type of paint finish. 

The process is called “Dip-Spra Bonderizing,” and it is stated 
to combine the coating efficiency of the prior “Spra-Bonderiz 
ing” process with the lower equipment costs and conveniences of 
an immersion process, as well as widening the utility of the 
process to include certain non-ferrous metals. 

The equipment requirements are comparatively simple, consist- 
ing only of a steam heated processing tank of suitable size, in 
which a spray pipe is placed above the solution level. This spray 
pipe is plain stainless steel, drilled with a series of % in. holes 
from 2 to 4 in. apart, through which the solution is circulated by 
a small pump, placed at one end of the tank. Large or deep tanks 
are fitted with a spray pipe on each side.—Parker Rust-Proof Co., 
2177 E. Milwaukee Ave., Detroit, Mich. 





Multi-Pointer Gage for Boiler 


No. 1168—A new diaphragm operated multi-pointer gage has 
been developed for boiler room service. Its feature is the dia- 
phragm material, which is resistant to oil, acid, caustic and heat, 
says the manufacturer, who states that it possesses exceptional 
flexibility and strength. 

The diaphragm operated unit consists essentially of a flat cal- 
ibrated spring, a sealed link, and a power diaphragm the weight 
of which is carried on a second link pivoted at one end on the 
calibrated spring and at the other end on the sealed link. Draft 
is applied on the left side of the diaphragm, which causes move- 
ment of the system to the left. This movement is opposed by the 
flat calibrated spring. The motion is transmitted by the sealed 
link to the outside of the diaphragm unit where a drive link car- 
ries the motion to the indicating pointer. 





POINTER DRIVE LINK 





SCREW 


INDICATING 
POINTER 


ZERO ADJUSTING | 


SEALED LINK 





SEALING 
DIAPHRAGM 










DRAFT CONNECTION 








For indication of pressure the connection is made on the oppo- 
site side of the diaphragm, and for indication of differential pres- 
sure the connections are made to both sides of the diaphragm. 
Exceptional sensitivity and accuracy are said to result from 
the construction by which the force of draft, pressure or differ- 
ential on the diaphragm is transmitted directly to the opposiné 
calibrated spring through one pivot only. This construction 
eliminates mechanical friction and attendant discrepancies between 
up and down readings.—Bailey Meter Co., 1050 Ivanhoe Rd., 


Cleveland, Ohio. 
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BALDOR BUILDS Better Motors 





























Sears-Roebuck 
Keep Foodstuffs Right 


To pe spoilage of foodstuffs at the Hill- 


man Food Store of Sears-Roebuck & Co., they 
installed 25 Sarco Temperature Regulators to con- 
trol the flow of brine through the coils in food 
storage boxes and display counters. 


AIR-CONDITIONED PULLMANS ARE ; ‘4 
You will note their letter states, ‘These Regu- 
EQUIPPED WITH BALDOR US lators enable us to maintain ce 5 at all 


times, the desired temperature . . . and in this 
way we are assured of keeping foodstuffs in ex- 
When the manufacturers of Railway Alr actly the right condition . . . they have proven 


Conditioning equipment needed a sturdy entirely satisfactory." 

dependable motor to withstand extra hard alee - 

service, under all weather conditions, they } Operated by Rquid expansion, Serco Tempere- 
ure Regulators have the same power at low tem- 

chose Baldor Motors. peratures as others develop only on heating 


Baldor has specialized in motors for auto- service. 


matic heating and air conditioning service When set for any temperature, they automatic- 


since the industry began and has pioneered ally maintain it without attention. No compressed 
air, electricity or water pressure is needed to 


and developed many important advances in 
j operate. 


motor design and engineering. 
Write for information regarding 30-day free 


BALDOR ELECTRIC COMPANY trial and Catalog 0-54. 
4300 DUNCAN AVE. - - - - - - - ST. LOUIS, MO. SARCO COMPANY, INC. 


Sales and Service Offices in Principal Cities 183 Medison Ave., New York, N. Y. 
d Branches in Principal Cities 
Sarco Canada Limited, Federal Bldg., Toronto, Ont., Canada 


SARCO TEMPERATURE 
REGULATOR 




















A BETTER MOTOR 
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THERM-O-TILE 


The Conduit for 
Underground Steam Lines 


Simplest 
Strongest 
Most Efficient 


Complete data and estimates on request. 


Sold and Installed by Johns-Manville 
Construction Units in all Principal Cities. 


H. W. PORTER & CO., INC. 


825 FRELINGHUYSEN AVE., NEWARK, N. J 











KNOW 
AIR CONDITIONING 


Learn every phase of this 
important subject by send- 
ing today for a copy of 


LEWIS’ NEW 
“Air Conditioning 
for Comfort” 


by SAMUEL R. LEWIS 


277 Pages—$2.50 
Large Psychrometric Chart 


So understandably does this new volume cover 
all angles of air conditioning that already doz- 
ens of schools teaching air conditioning have 
adopted it as a text. From it anyone may 
quickly acquire a thorough knowledge of equip- 
ment, psychrometry, refrigeration, humidifica- 
tion, dehumidification, heat transmission, heat 
absorption, air distribution, and water circula- 
tion. It also explains every step in the design 
of a complete heating and cooling system for a 
typical residence and a typical commercial 
building. 

Send $2.50 for a copy today. You may return 
the book and your money will be refunded 
promptly if it does not prove satisfactory in 
every way. 


KEENEY PUB. CO. ® 6 N. MICHIGAN * CHICAGO 
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Pyrometer for Diesel Engine Service 


No. 1169—A _ pyrometer de- 
signed especially for diesel en- 
gine service is available in three 
temperature ranges, 0-1000 F, 
0-1200 F and 0-1600 F and with 
the following combinations of 
switch points: 4, 6, 8, 12, 16 or 
24. The 0-1000 F range instru- 
ment is also available with 
“cold,” “normal” and “danger” 
operating zones plainly indicated 
on the scale. 
The measuring system is rug- 
ged and is capable of close ac- 
curacy under the severest serv- 
ice, according to the maker. It 
is provided with a special neutral- 
izer having a negative tempera- 
ture coefficient to permit the use 
of heavy springs in the system 
while still maintaining a low overall temperature coefficient. 
Each pyrometer is calibrated within 1 per cent of full range 
in the normal operating zone and within 2 per cent outside that 
zone.—Brown Instrument Co., Div. of Minneapolis-Honeywell 
Regulator Co., 4534 Wayne Ave., Philadelphia, Pa. 


Improved Self-Operating Temperature Controllers 


No. 1170.—Improvements in 30 year old line of self-operating 
temperature controllers include a new design of flexible seam- 
less metal bellows and minor refinements of design, material and 
workmanship. 

The unit is suitable for industrial applications where the close 
control obtainable with auxiliary power is not necessary or 
where the steam pressure available is less than that required 
for opening steam-operated controllers. Temperature ranges are 
approximately 75 I between the limits of 30 and 450 F. The 
valves are semi-balanced, in size from ™% to 2 in—C. J 
Tagliabue Mfg. Co., 540 Park Ave., Brooklyn, N. Y. 


New Capacitors Increase Efficiency of 
Power Distribution 


No. 1171.—A new type of weatherproof, steel clad, hermeti- 
cally sealed 15 kva capacitor unit suitable for pole mounting 
on distribution circuits, has been announced. These units con- 
tain an internal discharge device and are provided with means 
of mounting on brackets to cross arms or direct to poles, or in 
groups of four on single angle iron racks, making possible 
inexpensive installations up to 180 kva on one pair of cross arms. 

The increasing use of air conditioning and refrigeration and 
other motor-operated devices is emphasizing the need for elimi- 
nating reactive current from distribution circuits, particularly 
circuits of the 4 kv class. Reactive current in these circuits 
causes a voltage drop much in excess of the drop resulting 
from the power current. The use of these new shunt capacitors 
on distribution circuits will greatly increase the power handling 
capacity and the over-all efficiency of distribution, according to 
the manufacturer.—Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


Automatic Coal Fired Air Heater for Industrial Use 


No. 1172**—New automatic coal fired industrial air heater 
has been designed for space heating service or for use in con- 
nection with ovens. The stoker is of the underfeed worm type. 
One motor, controlled by a thermostat, drives both the fan tor 















LET'S THROW SOME LIGHT 
ON THIS MATTER OF Pie 


Pipe is probably the most important item in a plumbing system 


—for without it, how could you have a system —how could you 


least thought of any part of the system. To many people, it’s just 
pipe—or steel pipe. @ But there is a difference—take Fretz-Moon 
Pipe, for instance. It is made of clean, coiled skelp of high qual- 
ity, passed through a special heating furnace which heats it to a 
definite temperature and then immediately passed through spe- 
cially designed rolls which form and weld it into a strong, sound 
tube uniform in every respect, highly ductile and free from hard 
spots that cause trouble in bending, cutting and threading, An- 
other feature of utmost importance is the fact that during passage | 
through the furnace, never once does it come in contact with the 
furnace bottom. Thus, it is as clean inside as outside. All mill 
scale is removed. @ If you would use quality pipe at no increase 


in cost, consider Fretz-Moon..,.Ask your jobber or write us. 


FRETZ-MOON TUBE CO., INC. 


BUTLER+ PENNA. 


-AND KNOW THE DIFFERENCE 
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convey water, steam and gas? e Yet pipe probably receives the | 
| 
| 
| 
| 





Maximum Belt Drive Economy 





| Greater Layout Flexibility 
WORTHINGTON 


MULT-N/-DRIVE 


GOoDsYEAR 
EMERALD CORD BELTS 


™> High tension 


with 


cord 


HIGH LOAD CAPACITY 
LONG FLEXING LIFE 


@ Advanced belt design 

e@ Accurate sheave grooves 

@ Balanced sheave rotation 

@ Moisture and shock proof 

25,000 STOCK COMBINATIONS 
..- UNLIMITED SPECIALS 


Fractional to 1500 horsepower 


A New Handbook 


of Multi-V-Drive 
Selection Tables 
and Engineering Data 























Use coupon 
below.. write | 
.».0r phone 


District 
Offices 
and 
Dealers 
in 
Principal 
Cities 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
HARRISON, NEW JERSEY 

Send me a copy of the Handbook of Multi-V-Drive Selection Tables 
and Engineering Data. 









Nome _ . 


Firm 


Address 
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The combus- 


supplying air for combustion and the worm feed. 
Upper part of the 


son chamber is encased in heavy steel plate. 
walls and the top arch are insulated; the bottom portion of the 
walls up to the top of the fuel bed line is air cooled. 

Automatic bypass damper in roof of gas chamber above tubes 
is normally closed when heater is in operation. However, if for 
any reason the fan handling the gases or the supply fan handling 
air through the interchanger tubes stops, damper automatically 
opens and the gases pass up the stack to prevent damage to the 
tubes. The heat interchanger is built of rectangular steel tubes, 
and the air to be heated flows counter to the gases. 

Among the features stressed by the manufacturer are low 
first cost, operating cost, and maintenance cost, and safety and 
convenience. The unit forms the basis for an air conditioning 
system, it is stated, as humidifying, dehumidifying, cooling, 
washing, and filtering equipment can be added, the blower unit 


being an integral member. 
May discharge heated air direct into space or through ducts.— 
James Campbell Smith, Inc., 16374 Euclid Ave., Cleveland, Ohio. 
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Cast Iron Radiator for Modernization Work 
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No. 1173.—A new six tube, cast iron radiator has bee: 
designed to be especially adaptable to modernization work, wher: 
the use of concealed convectors might mean major structural 
changes, and for new work when the cost will not permit com 
pletely concealed radiators and yet space and decorative require 
ments demand inconspicuous radiators. 

Available in three 
heights of 9, 25 and 
32 in., the new radia- 
tor is 7% in. wide 
with 1% in. centers. 
Tappings are 1% in. 
at the top and 1% in. 
at the bottom, and 
connections for both 
steam and water are | 
14% in. malleable nip- 
ples at top and bot- 
tom. 

The square feet of 
radiation per section 
is 2.2, 2.9 and 3.8, 
varying with _ the 
height. — American 
Radiator Co., 40 W. 40th St.. New York, N. Y. 
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Grinder for Threading Dies and Chasers 


No. 1174—A new grinder for threading dies and chasers of all 
kinds is equipped with a special fixture and wheel for each type 
of chaser to be ground, and is said to be simple to set up and 


operate. Micrometer adjustments make it possible to obtain a 
















REX-WELD “Super-Service’ 
VIBRATION ABSORBERS 
for Air-Conditioning Machinery 


@ Here's the ideal solution to the compressor noise problem! 
Installed in the suction and discharge lines, these Rex -Weld 
Flexible Metal Tubing Units effectively dampen the vibration 
and put an end to the annoying hammering —surely, safely and 
economically ... Produced by an exclusive patented process 
which forms the flexible tubing corrugations without weakening 
the special, non-porous, non-crystallizing bronze alloy. Supplied 
complete with capped ends ready for sweating onto standard 
water tubing. Write for Bulletin RW-4 and Data Sheet. Send us 
your specifications for prices. 








CHICAGO METAL HOSE CORPORATION 


(Formerly Chicago Tubing and Braiding Company—Est. 1902) 


Maywood, Illinois 


(Chicago Suburb) 
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HAWK- 
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NSPECT your Steam Conduit BEFORE it goes into 
the ground! That will mean a lot less trouble. You 
don’t need a magnifying glass and a brace of blood- 
hounds to show you the EXCLUSIVE, all-important 
features of Ric-wiL Systems. They stand out like a 
smokestack on a power housel 
Water repellence, heat retention, underdrainage, alignment, 
ease of assembly—all these vital requirements are completely 
met. Ric-wilL keeps steam lines over 90% efficient. Various 
designs in Tile or Cast Iron to meet all conditions—famous 
Dry-paC Waterproof Asbestos Insulation. Submit your under- 


ground steam problems to Ric-wil. Ask for complete catalog 
with Dry-paC sample for testing. 


The Ric-wil Co. Union Trust Bldg. Cleveland, Ohio 
New York San Francisco Chicago 
Agents in principal cities. 





Ric-wil, Base Drain insures a DRY ditch, which leading 
engineers say is absolutely necessary for efficiency. 











Recistenend in VU. S. PaTEnt Orrice 
® et aL * 


CONDUIT SYSTEMS FOR 
UNDERGROUND STEAM PIPES 








1g Yi 
This No. 65R RiceIb Die Stock 


threads 4 sizes of pipe (T, 
li, i, 2°) with 1 set of dies. 


RITBID No. 65k 
Ratchet threader. 
Made also as No. 85R 
with 2 handles. No. 
65 plain die has 2 
handles. 


2 
RIZAID No. 65R, 


back view. 


Simply change the set- 
ting post on this RIGID No. 65R and 
go ahead—threads 1”,1%”, 142”, 2” pipe. 

True accurate threads, all variations. 

New type self-contained work-holder: turn 
arrow on knurled gauge ring to pipe size, 
put on pipe, tighten one screw. 

Direct pull over dies. Plenty of chip room. 
Feet to stand it up. 

Try it at your Jobber’s. 


* 
RIGEDIL a superior sulphur base 


cutting oil . . . penetrates, cools, lubri- 
cates and is antiseptic. 





That plain guarantee 


saves you fully 75% 


a 
° 


f your pipe wrench repairs. 
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AGE ISN’T ALL 


but 


Experience 
is mighty 
important 


EHIND every 

Curtis con- 
densing unit 
stands thirteen 
years of continuous development, 43 years of 
experience in making fine compressors, and an 
engineering and manufacturing background 
that dates back 83 years to 1854. 













Age alone isn’t enough, but Curtis’ Experience 
means a great deal today. It means that Curtis 
condensing units and refrigerating equipment 
are carefully and soundly designed— that Curtis 
standards are the highest in the industry. 


Investigate the performance of Curtis products, 
and you'll see that experience counts a lot. 


CURTIS REFRIGERATING MACHINE CO. 
Division of Curtis Manufacturing Co. 
1950 Kienlen Ave. - - St. Louis, Mo 








TYPE-R CENTRIFU 


They Have Everything 
-.»« Except High Price! 


® The last word in Low Priced Centrifugal Pumps . . . Ball 
Bearings! . . . Remarkably High Efficiencies! . . . Extra Heavy, 
Extra Dependable Construction in every part! 


® Use these American-Marsh Type R Pumps for practically 
any pumping job, handling any liquid. USE THEM TO SAVE 
MONEY IN BOTH FIRST AND OPERATING COSTS. Available 
in a wide range of sizes for any type of drive. 


® Write for Bulletin 300. Better still, have our engineers sub- 
mit a recommendation covering your requirements. 


AMERICAN STEAM PUMP COMPANY 


BATTLE CREEK, MICHIGAN... Pumps and Pumps Only Since 1873 
(EE nS LT AAA ET TARE 
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perfect grind on cutting edge and lead, according to the man 
facturer. A special thin type grinding wheel makes it easy | 
grind out broken teeth. The grinder is small and compact a: 
is powered by a universal motor which runs from an ordina 
electric light socket. 

Standard equipment consists of one set of special fixtures and 
















wheels for grinding any one type of chaser; universal motor 
and dressing stick for grinding wheels. A welded steel stand 
with built-in shelf for extra fixtures can be furnished as an 
extra.—Oster Mfg. Co., 2057 E. 61st Pl., Cleveland, Ohio. 


Novel Conveyor is Moving Pipe Line 


No, 1175 
liquids is in effect a “moving pipe line” of rubber. 
receives the material to be conveyed from hoppers which may 
be located at one or more points along its line of travel and 
conveys it vertically, horizontally or in any other direction to 
any one or more predetermined discharge points, the flexible 
rubber tube moving around pulleys. 

The moving rubber tube is split into two halves throughout 
its length so that it can be pulled apart at any point to receive 
or discharge material. The halves fit together by means of 
double tongues and grooves which prevent leakage of material. 
When the halves are together the tube is twisted, in the manner 
of a rope, which compresses them and makes a tight seal. One 
of the halves is fitted with disc-like partitions or flights which 
serve to pick up a full load when passing through a feed hopper, 
and form individual compartments to prevent slipping and pack- 
ing of the material on vertical lifts. 

In handling liquids, these partitions are compressed so firmly 
against the other half when the tube is twisted that each com- 
partment carries its own load independent of the others. Thus, 
the internal pressure at the bottom of a 1000 ft lift is no more 
than it is at the top. The conveyor is thus useful as a “pump” 
for removing water from mines and quarries. 
include conveying coal, foodstuffs—particularly 
sticky material such as dried fruits—handling wet mixtures 
such as concrete and mortar, chemicals, crushed lime, etc.— 
Johns Conveyor Corp., 605 Broad St., Newark, N. J. 


Machine Prepares Pipe for Welding 


No. 1176**—Tmproved pipe fitting machine 
preparing pipe for fabrication into welded tees, 


A novel development in the conveying of solids and 
The conveyor 


Applications 


for cutting and 


miter elbows, 
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No Danger of Burning 
Hands When Packing 


Under Pressure 


eos 
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No scalding steam or hot liquid can possibly escape 
when repacking the stuffing box of a Fairbanks Renew- 
able Valve under pressure. 

A tight joint is always certain because the shoulder 
on the stem which engages the seat in the bonnet is 
ABOVE the threads on the stem. No sediment or 
foreign matter can reach this point and prevent a tight 
closing. 

This method of top seating eliminates the possibility 
of pitting or scoring which occurs when the seating 
surface is in the stream flow. 

This is but one of the many safety factors in Fair- 
banks Renewable Valves. You'll appreciate, too, the 
cool grip handwheel, the ease of renewing the asbestos 
dise without removing the valve from the pipe line and 
other vital features. 

Fairbanks Valves are the peak of mechanical excel- 
lence achieved through more than half a century of 
research and experience. 

Write for our large Catalog No. 21. 


THE FAIRBANKS COMPANY 


Valves, Dart Unions, Hand Trucks and Wheelbarrows 


396 Lafayette St. New York, N. Y. 


Boston, Pittsburgh—Distributors in Principal Cities 
Factories: Binghamton, N. Y.; Rome, Ga. 


Fairbanks 


Renewable Valves 











Cork Insulation Com- 
pany’s trained engi- 
neers supervise and 
direct all operations. 


CORINCO CORKBOARD, 
CORINCO 
CORK PIPE COVERING, 
and 
CORINCO 
MACHINERY ISOLATION 


are installed swift- 
ly, economically 
and permanently. 


Write for information. 


CORK WSULATION.gj> COMPANY INC: 


155 EAST 44'* STR NEW YORK CITY, N. Y. 


BRANCHES AND DISTRIBUTORS IN PRINCIPAL CITES - FACTORY WILMINGTON, DEL 
MANUFACTURERS OF CORINCO SHERT CORK - CORINCO GRANULATED CORK - CORINCO COR: PIPE COVERING 
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ANEMOSTAT 


Illustration shows an ANEMOSTAT Draftiess 
Air Diffuser 


installation in one of the popular Kayser Stores in New 
York City. (Engrs. Messrs. Connolly & Schmidt, New York. 
Architect, Edward |. Shire, Esq., New York.) Kayser’s 
customers shop in perfect comfort in this pleasantly cooled 
store without experiencing the harmful and unpleasant sen- 


sutton of Gran. Data for this installation: 
Total length of store P 
Length of store in rear 
Width of store in front 


Height of ceiling 


Each ANEMOSTAT distributes 
Total number of ANEMOSTATS 


“Ne Air Conditioning System is better than its Air Distribution.”’ 


ANEMOS TAT CORP of AMERICA 
551-FIFTH AVENUE, NEW YORK CITY. 





A UNIT 
HEATER 
THAT WILL NOT 
FALL APART 


Patented 


GRID UNIT HEATERS ARE MADE TO LAST 


All cast aluminum heating sections that positively 
eliminate electrolysis that produces corrosion, in the 
Grid Unit Heater there are no dissimilar metals in 
contact with each other and steam. Neither are there 
soldered, pressed, or rolled joints, or unions—and the 
fewest connections possible. There is no maintenance 
expense with the GRID. In 8 heating seasons there 
have been no failures due to leaks or breakdowns. 

We'll gladly send you complete information. 


THE UNIT HEATER & COOLER COMPANY 


Wausau, Wisconsin 
Offices in all principal cities 


| \ 


UNIT HEATER 
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headers, etc., and for bevelling plain end pipe for butt welds. 
is available in three capacities for 1% to 12 in., 2 to 18 in., and 
3 to 24 in. pipe. A quick change gear box provides 18 differ: 
cutting speeds. Cutting speed ranges from 10 to 14 in. per mi: 
ute, depending upon temperature and thickness of pipe wall 


No templates or patterns are needed, the required template {« 
the cut being generated in the machine itself. According to th 
maker, the cuts are smooth, clean and free of scale and oxick 
The heat is localized, it is stated, the correct and constant cut 
ting speed practically eliminating warping and distorting of tly 
pipe. Cuts are made to a center punch mark or center lin 
scribed before the cut is made; a centering tool is provided. 


Referring to the illustration, the hole in the header is a straight 
unbevelled cut, and the neck or branch rests on the outside of 
the header like a saddle. A gradual change in the bevel on the 
neck provides at all points an included angle ample for perfect 
penetration to the root of the weld, according to the manufac- 
turer.—Douglass Pipe Machine Co., St. Joseph, Mich. 


Schools and Study Courses 


Youth Administration Gives Job Information 
on Air Conditioning 


Air conditioning is attracting many boys and young men over 
16 years of age to job information classes conducted by the Na- 
tional Youth Administration, according to a report received from 
the NYA. 


When William J. Campbell, state director of the NYA for 
illinois, called into being this phase of an extensive vocational 
program to aid boys and girls to find employment in private 
industry, air conditioning was one of the first subjects on which 
he wished information given. Already nearly 8,000 boys and 
young men between the ages of 16 and 25 have attended classes 
on air conditioning at two-score centers in Chicago and down- 
state. 


Teachers at the classes explain that the industry is divided 
into four major phases: (1) Designing and manufacturing, (2) 
Sales, (3) Installation, (4) Operation and Maintenance. It is 
pointed out that each of these activities has its own trained 
workers, and that no one of them can be said to be more im- 
portant than any other. 


The problem then is to break down these phases into indi- 
vidual jobs for youth enlightenment; to tell the duties of each 
job, and state what qualifications, either in experience or aca- 
demic background, are necessary. Data as to the designing engi- 
neer, sales engineer, construction engineer, installer, stationary 
engineer, and maintenance and repair man are given. The idea 
is that in a diversified group of young men over 16 years of age, 
what appeals to one does not appeal to another, nor are all of 
the same educational standard. 


The National Youth Administration was created in 1935. To 
provide information on industry, a research staff of college 
trained men and women was put to work gathering, sorting and 
weighing facts and figures. This information was written into 
monographs for the benefit of the teacher-lecturers, later to be 
passed to the youths themselves. In Chicago alone sincé last 
March, 4651 job information classes were held up to the end ot 
December. A total of more than 28,260 boys and 23,63” girls 
attended these classes. In downstate Illinois, 84 classes were 
held in Marietta, 572 in Springfield, 276 in Rockford, 4 in Sparta. 
and 60 in Decatur. Total attendance of these classes ™ ached 
13,559. 
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INDUSTRY LOOKS TO RANDALL FOR BEARINGS 


CHICAGO'S 
GREAT 
BRIDGES 
are 
equipped with 
RANDALL BEARINGS 


In Chicago and elsewhere, great bridges have for years 
moved smoothly with Randall bushings. 


In air conditioning, 75% of the industry comes to Randall 
for pillow blocks to get quiet . .. dependable . . . trouble- 
free operation. 


Write for catalog or outline YOUR special problems. 


Pacific Coast Stocks 


Utility Fan & Mig. Co. C. W. Marwedel 
2528 Santa Fe Avenue 76 First Street 
Los Angeles, Cal. San Francisco, Cal. 


Randall GRAPHITE PRODUCTS CORP 
ae 210 | 609 W. Lake St., Chicago, lil. 





IN USE TODAY 
THAN ANY OTHERS 
ON THE MARKET 


GAS FIRED 
BOILERS 


THERE'S A 
REASON 

AND OUR 
NEWEST BUL 
LETINS TELI 


Mears-K z(t rant Cre YOU ALI 
1903 E. Hager Philadelphia, Pa ABOUT I! 


GAS FIRED BOILERS 





«Air Conditioning 


Is it a constant, efficient 
working temperature 
throughout? Are there 
“cold spots” in your plant 
that lower the productive- 
ness of your workers? 

Do you have to run your 

entire heating system 

when one or two depart- 

ments work overtime? 

Are you without surplus 

heat for sudden cold 

snaps? Any and all of 

these things can add 

greatly to your overhead. Eliminate 
them now! Install CHROMALOX 
Electric Unit Heaters. 


ABOV E—Type UAB Chromalox’ 


equipped Unit Heater, built in céa- 
pacities from 5 Kw. (17,060 B.t.u.) 
to 40 Kw (136,480 B.t.u.) 


BELOW —Type HF Chromalox 
equipped Unit Heater available in 
six sizes: 1.5 Kw to 4.5 Kw. 


Bronch Offic 


WRITE TODAY! 





7610 Thomas Bivd. 


EDWIN L. WIEGAND COMPANY 


Pittsburgh, Pa. 
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Home Study Course in Air Conditioning Revised 


The university extension division of Rutgers University, New 
Brunswick, N. J., has announced that its home study course in 
air conditioning has been completely revised and enlarged. Re- 
vision was deemed necessary to keep abreast with the newer 
applications of air conditioning, as well as with changes in 
equipment. 

The course includes sections on heat and heat transfer; hu- 
midity ; heating; the psychrometric chart; cooling ; heating, cool- 
ing, humidifying and dehumidifying equipment; refrigeration; 
filters; gas-consuming air conditioning equipment; fans and air 
distribution; control apparatus and applications; and develop- 
ments and trends. The fee, including text material and correc- 
tion service, is $24. 


Many Air Conditioning Classes Announced 


With the beginning of the second half of the school year, a 
number of air conditioning classes have been announced. 

Alfred L. Jaros is presenting a course in air conditioning at 
the School of Architecture and Allied Arts, New York Uni- 
versity, 1071 Sixth Ave., New York City. The class meets on 
Wednesdays (8:05-9:50 p. m.), the first meeting being scheduled 
for February 3, and the fee is $25. 

At Columbia University School of Architecture, New York 
City, air conditioning is the subject of a general course directed 
by R. W. Waterfill. Effort will be made to present material to 
both the technically and non-technically trained student, and prac- 
tical use of the psychrometric chart and the handling of heat and 
air will be emphasized. The class is to meet Mondays and 
Thursdays at 8:25 p. m. 

In Chicago, evening classes in elementary and advanced air 
conditioning under the direction of William Bodinus and Julius 
Wolf started February 1 at Lewis Institute. The courses re- 
quire two evenings a week for a term of fifteen weeks. At 
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Armour Institute of Technology, Chicago, a course in industria! 
air conditioning has been announced, meeting Mondays and 
Thursdays at 7:30 p. m.; the instructor is Professor H. | 
Nachman. An advanced course, the student is assigned a specifi 
industrial plant and required to make a complete analysis of a 
air conditioning system to meet its particular needs. 


Lessons in Arc Welding 


“Lessons in Arc Welding,” published by the Lincoln Electric 
Co., 12818 Coit Rd., Cleveland, Ohio. Mimeographed, 130 pp., 
8x10\% in., loose-leaf binding. Price, 50c in U. S.; 

It is the object of the 44 lessons presented in this book to 
give, in concise manner, certain fundamental facts of welding, 
the -eyatonnidl of which will enable the apuaet to use the arc 


75C€ elsewhere. 


The lesnom, which | are based on the course \ cunibucted by the 
publisher in its plant welding school for nearly 20 years, cover 
the arc welding machine, its operation and control; the shielded 
arc and its uses; striking the arc and running horizontal bead; 
running a bead not less than 12 in. long; weaving the electrode; 
effect of arc length, current and speed on bead; effect of polarity 
on bead; types of electrodes; padding and building up plates; 
building up shafts; butt, lap, tee, vertical, and horizontal welds; 
overhead welding; expansion and contraction; penetration and 
welding of mild steel, light gauge steel, high tensile 
hard facing various metals; 


cutting ; 
steels, cast iron, stainless steels; 
welding aluminum, bronze, brass, copper and 4-6 chrome steels, 
Welding with bare electrode is also covered to give the student 
complete training in all phases of welding. Several pages of 
examination questions are included. 





CATR 


Wiha 


SEND FOR 
CATALOGS 
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REGISTERS <-/ GRILLES 


THE INDEPENDENT REGISTER CO. 
$757 E. 93rd ST., CLEVELAND, OHIO 





““ALN OR” VELOMETER 


(BOYLE SYSTEM) 


Instantaneous—Direct Reading 
Air Velocity Meter 
20 FPM to 6000 FPM 
Write for folder. 
ILLINOIS TESTING LABORATORIES, INC. 


ate We. La Salle St. 





WHEELING 





Chicago, Hlinois 


PIPE 
oto} a Sod 4 


@ Call your distributor for quick deliveries from 
stock on all standard sizes, black or galvanized, 
for every type of project. Ask for Wheeling 
Cop-R-Loy by name. Wheeling Steel Corpora- 
tion, Wheeling, West Virginia. 
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“A New McQuay Product | 


SUSPENDED BLOWER TYPE 


COOLING UNIT 








| This new McQUAY product just announced to the trade ex- 

| emplifies skillful engineering and precision manufacture. . 

It cools, dehumidifies, filters, and circulates the air: ideal for | 
air conditioning requirements of stores, offices, cafes, theatres, | 
shops, homes, etc. Available in 3, 5, 7/2, 10, 15, 20 ton 


| cooling capacity. .. . These units also available for combina- 
| tion cooling and heating purposes. .. . Write for descriptive | 
| bulletin. | 


} 
NEW SERIES H. CATALOG ON UNIT HEATERS, | 
Write for ALSO CATALOGS on McQUAY Unit Coolers, Comfort 
Coolers, Cabinet Floor Type Room Coolers, Cabinet 
and Concealed Radiation. Refrigeration Coils. Ice Cube 

Makers, Air Conditioning Coils, Biast Coils, ete. 


McQUuAY, INC. 


MINNEAPOLIS scion J 














MONARCH 


non-clogging 


SPRAY NOZZLES 











For Air Washing 


We recommend either 
%” Fig. 629 male pipe (il- 
lustrated) or %” Fig. 631 
(female) Brass nozzles. Small, 
efficient, and inexpensive, they 
produce an evenly distributed hol- 
low cone spray. One large lead hole minimizes 
any clogging tendency. Capacities from 4.7 
G.P.H. up at 40 lbs. 


For Re-Cooling 


Monarch Fig. B-8 and new B-8-A cast Brass 
nozzles, for cooling condensing water in spray 
ponds, use no internal vanes or deflectors which 
might facilitate clogging. Available in capacities 
up to 104 G.P.M. at 10 lbs. 

Write for New Catalog 6-A 

















MONARCH MFG. WORKS, INC. 
2728 E. Westmoreland Street, Philadelphia, Pa. 
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Engineers like The experience ob- 
Pomona Pumps be- tained in 35 years of 
cause of their highly specialization is be- 
professional charac- ing built into every 


teristics—the use of 
the right materials for Current studies are 
each part — the care- being directed to 
ful calculation of making Pomona 
weights and dimen- Pumps still better to- 
sions — accurate con- morrow. The financial 
tours o: bowls and stability of the Com- 
impellers — positive pany is secure. A 
lubricated bearing in service organization 
every bowl between of international scope 
each impeller — and gives every Pomona 
especially the preci- owner the assurance 
sion with which all of prompt and capa- 
parts are finished and ble help in case of 
assembled. need. 


Pomona Pump today. 














POMONA PUMP CO. 


206 E. Commercial St., Pomona, Calif. ¢ 4301 S. Spring Ave., St. Louis, Mo. 


POMONA TURBINE PUMPS 


















EMPE 


FIN COILS 


for Commercial Use 
Pipe Coils and Bends 
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Rempe Co., 340 N. Sacramento Bivd., Chicago, Illinois 
ee | 








AIR CONDITIONING NOZZLES 


ROTOJET Nozzles furnished in sizes from '44” to 2'/2” pipe con- 
a 


mber. 


nections. Nozzle with cap removed shows involute whirl c 


Binks ROTOJET Clog-Proof Spray Nozzles are the first choice of 
engineers everywhere for more efficient AIR WASHING. Send 
for Bulletin 50 today. 

BINKS MANUFACTURING CO.., 3114-40 Carroll Ave., Chicag® 


WINDSOR, ONTARIO, CANADA 

















BAKER 


Specializes in all 
types of Refrigeration 
and Air Conditioning 


Write for information and specifications 
on our complete line of Ammonia Com- 
pressors and Air Conditioning Equipment. 


BAKER ICE MACHINE CO., INC. 


1508 Evans St., Omaha, Nebr. 
Branch Factories: Fort Worth, Los An- 
goles, Seattle 

Eastern Sales: New York City, 
Central Sales: Chicago. 

Authority on Mechanical 
Cooling for Over 30 Years 







































ANAIS Air Filters 





Patented removable glove air filters . . . Complete dust, soot, 


oil and smoke removal . . . Odor control. . . A complete range 
of types to meet every need . . . Prices from $6 per unit. . . 
Engineering cooperation without obligation on filter and odor 
problems. 


Several protected territories 
available for distributors 


EMMETT F. ANNIS, 1515 Gardena Ave., Glendale, Calif. 


Pioneers in dry air filter manufacture. 


Established 1928 
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Conventions and I. xpositions 





Oil Burner Institute: Oil burner and air conditioning exposi- 
tion and convention, March 15-19, Commercial Museum, Phila- 
delphia, Pa. 

International Association for Testing Materials: 2nd Inter- 
national Congress, April 19-24, London, England. Honorary 
Secretary, K. Headlam-Morley, 28 Victoria St., London, S.W.1, 

Heating, Piping and Air Conditioning Contractors’ National 
Association: Annual convention, May 17-19, Hotel Nicollet, Min- 
neapolis, Minn. Secretary, Joseph C. Fitts, 1250 Sixth Ave. 
New York, N. Y. 

Short Course in Coal Utilization: May 25-27, University of 
Illinois, Urbana, Ill. D. R. Mitchell, Department of Mining and 
Metallurgical Engineering, 212 Transportation Bldg., Urbana, III. 

American Society of Refrigerating Engineers: Spring meet- 
ing, May 25-27, French Lick Springs, Ind. Secretary, David 
L. Fiske, 37 W. 39th St., New York, N. Y. 

Smoke Prevention Association: Annual convention, June 1-4, 
Hotel Pennsylvania, New York, N. Y. Secretary, Frank A. 
Chambers, 139 N. Clark St., Chicago, Ill. Fuel burning and 
air pollution exhibition to be held in conjunction with conven- 
tion in ballroom of Hotel Pennsylvania, May 31-June 5. 

American Society for Testing Materials: Annual meeting and 
exhibit of testing apparatus, June 28-July 2, The Waldorf- 
Astoria, New York, N. Y. Headquarters Office, 260 S. Broad 
St., Philadelphia, Pa. 

Universal Craftsmen Council of Engineers of the World: 
Power show and mechanical exposition, August 3-7, Hotel 
Stevens, Chicago, Ill. General Chairman, W. T. Walters, 7965 
Phillips Ave., Chicago, IIl. 


For your convenience in obtaining copies 
of bulletins, see coupon on page 134. 





Fedders Mfg. 
46 p. bulletin of 


No. 2263. AIR CONDITIONING COILS: 
Co.; Inc., 57 Tonawanda St., Buffalo, N. Y. 
technical and engineering data on water type air conditioning 
coils for cooling and dehumidifying of air, believed to be one 
of the most complete bulletins on the subject published. De- 
sign features of this manufacturer’s coils are described and illus- 
trated briefly, the greater part of the bulletin comprising rating 
tables based on a year of test work, and giving Btu per hr per 
sq in. frontal—latent, sensible and total heat for the coils. In- 
formation on the basis and use of the tables is presented, and 
other pertinent information is included. Instructions for solving 
various types of problems and typical examples are appended. 

No. 2264. AIR FILTERS: Emmett F. Annis, 1515 Gardena 
Ave., Glendale, Calif. (a) Looseleaf folder describing the design 
and applications of dry type air filters, and including reports 
of results achieved on several installations. (b) Bulletin on air 
filters for air compressors and internal combustion engines with 
data on applications and features. 

"No. 2265. BOILERS: American Radiator Co., 40 W 40th 
St., New York, N. Y. (a) 8 p. bulletin of general information on 
“Ideal” automatic coal burning boilers, covering their selection 
and application. Identification, rating, selecting stoker boilers, 
and features of these boilers are covered. (b) 6 p. bulletin gv 
ing ratings and other data for handy reference and quick selec- 
tion of these boilers. 

No. 2266. CONDENSATION RETURN UNITS: The 
Deming Co., 14 Aetna St., Salem, Ohio. 8 p. bulletin on « ectric 
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>» + because DART UNIONS don’t leak 


“For any Dart that leaks, we give you two.” Dart has always 
offered these odds—with almost no, takers out of hundreds of 
users. 


For Darts don’t leak. 18 operations—plus the special process 
of grinding the two bronze seats to a true ball joint—make 
testing a formality. But tested they are, with air under water. 


And Darts don’t break. Air-refined malleable bodies and nut 
elongate less than steel . . . resist breakage and stretch. 


Reports from impartial inspection laboratories are available. 
Write for them—and for free test union. 


N 


DART E.M. DART MFG. CO., PROVIDENCE, R. | 


UNIONS PANY, NEW YORK AN 
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SQUARE FINNED TUBING 


WE are splendidly equipped to supply high efficiency 
Finned Tubing and Complete Coils for all heat transfer 
purposes. 

Special Shapes, Bends and Continuous Coils 


Correspondence invited. 


The GaO Manufacturing Co., New Haven, Conn. 





Pioneer Manufacturers of Individual Square Fin Tubing in 
the United States 








GENERAL CONTROLS 

Semi-balanced, pack- 

less, quiet, powerful- 

action, solenoid 
valve. 


TYPE 
B-6W 


Tris powerful solenoid is 
proving to be THE valve for 
hot water zone-control systems. 
Its semi-balanced characteris- 
tic gives a steady, delayed ac- 
tion which prevents noisy on- 
ond-off ** ing."" As in all 
other GENERAL automatic 
petven, the solenoid is hum- 


Trouble-Free Operation 
Simple in design, packless in 
construction with no pawls or 
catches to fail, corrosion-proof 
materials, water-proof coils, 
current failure and fully pow- 
ered, the GENERAL B-6W guar- 
antees quiet, dable flow 


ee, control indefinitely. 


GENERALie 


CONTROLS 


1805 Broadway o. Calif 


267 Sth Ave 


eland, Ohio 1370 Harrison St 


Tall 
GA 
'.VG@ 

CLS 


472) Dwight Building, Kansas City, Mo 














MONCRIEF 


Air Conditioning Pipe 
and ng Fittings 




















ELBOW 
Everything for complete summer and winter air condition- 
ing installations. Made with special Moncrief lock joints. 
The product of 39 years experience in the manufacture of 


pipe and fittings. Send for Catalog. 


The Henry Furnace & Foundry Co. 
3480 E. 49th St. Cleveland, Ohio 
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FILTER PANELS 


@ 99.3%—99.8% Efficient 
@ Easily Cleaned and Charged 
@ Very Low Pressure Drop 
@ No Replacements Needed 
@ Long, Economical Service 
Write for Bulletin BPAN-86 


AIR-MAZE CORP. - 820 HURON RD. - CLEVELAND 


Air-Maze is in the A.S.H. & V.E. 1937 Guide Book 








CLEANABLE AIR FILTER PANELS 











DSCO ROTARY METER: 


Available in 250 to 12,000 
7 sizes; pounds per hour. 


Meter the steam as condensate—from heating systems, water 
heaters, cooking equipment or other closed systems in which 
steam is condensed. 

Guaranteed for accuracy. Write for Bulletin 35-80HP. 


AMERICAN J)ISTRICT STEAM COMPANY 
NORTH TONAWANDA NY 


OVER FIFTY YEARS IN BUSINESS 


AIR 
CONDITION- 
ING 
MOTORS 


Wagner builds all types of motors generally applied on air-conditioning ma- 
chinery, which makes it possible for you to choose motors exactly suited for your 
apparatus. Wagner motors are available with proper mechanical and electrical 
characteristics to fit the varying requirements of compressors, pumps, air-movement 
devices, and all types of ventilating equipment. Furnished in either direct-current, 
single-phase or polyphase A. C.; in sizes 1/250 to 400 horsepower. Send for 
descriptive literature today. MM236-1M 


WagnerElectric @rporation 


6400 Plymouth Avenue, Saint Louis, US.A. 
MOTORS TRANSFORMERS FANS BRAKES 


NEW 
TDEAL feet oan 


For Sweating Copper Pipe Fittings 
USE—Electrically-heated pliers for soldering, 

which plug into any A.C. light socket. Quick! 

Low Cost! Better! 

QUICK JOINTS made in threadless copper pipe and fittings. 
SOLDERING—Sweating in jig time. Sa 

NO BLOW TORCH—Open flame hazards eliminated. _ 
TAKES PIPE FITTINGS—up to 2%”, or intermittently, up to 4”. 
FREE TRIAL—Try Thermo-Grip Pliers at our expense. 


Endorsed By Leading Copper Pipe Manufacturers! 


IDEAL COMMUTATOR DRESSER CO. 
1096 Park Ave. Sycamore, Illinois 





























boiler feed pumps and condensation return units, illustrating in- 
stallation, describing features, and giving specifications and per 
formance tables. 

No, 2267. DRIVES: J. E. Rhoads & Sons, 11th & B. & 
O. R. R., Wilmington, Del. 4 p. pamphlet stating this com 
pany’s opinions on the relative advantages of V-belt and flat 
belt drives. 

No. 2268. HUMIDITY CONTROL: The Foxboro Co. 
106 Neponset Ave., Foxboro, Mass. 40 p. bulletin entitled “Wet 
and Dry,” discussing instruments and application methods for 
humidity control in a wide range of industrial drying and 
processing operations. The instruments reviewed include direct 
reading relative humidity recorders, recorder-controllers, and 
indicating controllers; wet and dry bulb recorders, recorder con- 
trollers, indicating controllers, non-recording controllers, and time- 
humidity recorder-controllers; and auxiliary equipment such as 
water boxes, valves, dampers, charts, etc. 

No. 2269. MOTORS: Century Electric Co., 1806 Pine St., 
St. Louis, Mo. 8 p. bulletin on single phase, brush lifting, re- 
pulsion start induction motors, % to 40 hp, describing and 
illustrating features of design. 

No. 2270. PIPE COILS: Rempe Co., 340 N. Sacramento 
Blvd., Chicago, IIl., 48 p. catalog of iron pipe coils for ice and 
refrigerating machines, cold storage houses, chemical works, blast 
furnaces, soap factories, feedwater heaters, and other purposes. 
Photographs and drawings of the various types of coils are 
shown. 

No, 2271. PIPE MACHINES AND TOOLS: The Oster 
Mfg. Co., 2057 E. 61st Pl., Cleveland, O. Looseleaf catalog on 
pipe machines, including stocks and dies, portable pipe machines, 
power pipe machines, pipe welding clamps, pipe welding assembly 
benches, gas cutting machines for pipe intersections, and cut- 
ting oil for pipe threading work. 

No. 2272. PROCESS CONTROL: The Bristol Co., Platts 
Bridge, Waterbury, Conn. 18 p. bulletin on this company’s sys- 
tem of coordinated process control for completely automatic con- 
trol of various plant processes. The method and its advantages 
are described, and a number of typical installations are briefly 
described and illustrated. 

No. 2273. PULVERIZED COAL SYSTEMS: The Babcock 
& Wilcox Co., 85 Liberty St., New York, N, Y. (a) Bulletin 
on direct firing pulverized coal systems for power boilers and 
other applications. (b) 32 p. bulletin presenting tables of grind- 
abilities and analyses of U. S. and Canadian coals of interest 
to those concerned with the burning of pulverized coal. 

No. 2274. PUMPS: Economy Pumping Machinery Co., Inc., 
3431 W. 48th Pl., Chicago, Ill. 256 p. “pump data” handbook, 
pocket size, made up of two parts—the first dealing with the 
various classes of pumps, listing recommended sizes by the de- 
sired capacity and pumping head, tabulating efficiency, required 
hp, pump cost, motor and control cost, and featuring a compre- 


FOR YOUR CONVENIENCE 


Heating, Piping and Air Conditioning, 
6 North Michigan Ave., Chicago, III. 

Please ask the manufacturer to send me more information 
about the equipment mentioned under the following reference 
numbers in “Equipment Developments” and “Recent Trade 
Literature.” (Circle the numbers in which you are interested) : 


1158 1159 1160 1162 : 1164 
1165 1171 
1172 

2265 2 Sz 2265 56 2267 


268 22730 
274 

Name 

Company 


Address 


City 
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hensive application or use index arranged for easy reference. 
The second part, on engineering data, gives detailed information 
on the hydraulics of pumping, piping, and related technical in- 
formation and tables. 

No. 2275. PUMPS: Goulds Pumps, Inc., Fall St., Seneca 
Falls, N. Y. 112 p. dealer catalog covering a complete range of 
water systems, hand pumps, miscellaneous power pumps and 
accessories. Data on computing water requirements, friction 
loss in piping, head and pressure equivalents, etc., are included. 

No. 2276. PILLOW BLOCKS: Randall Graphite Products 
Corp., 609 W. Lake St,, Chicago, Ill. 24 p. booklet on self- 
aligning and self-lubricating pillow blocks, giving specifications 
and installation data on six types. Features are described and 
detailed specifications are given. 

No, 2277. REGISTERS: Independent Register Co., 3747 
I. 93rd St., Cleveland, Ohio. 20 p. catalog of registers, venti- 
lators, and grilles of various types, giving descriptions of fea- 
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tures, tabulated application data, and list prices. 

No. 2278. THERMAL OVERLOAD SWITCH: 
Electric Co., 1 River Rd., Schenectady, N. Y. Data sheet on 
new completely self-contained thermal overload switch for frac- 


General 


tional hp motors, operating on line current and arranged for 
convenient mounting on conduit or terminal box of the motor. 

No, 2279. VALVES: Edward Valve & Mfg. Co.., 1200 
W. 145th St., East Chicago, Ind. New discount sheet on cast 
steel and drop forged steel valves. 

No. 2280. WELDING: Linde Air Products Co., Unit of 
Union Carbide & Carbon Corp., 30 E. 42nd St., New York, N. 
Y. 32 p. booklet on “Lindewelding” cross country pipe lines, 


Inc., 


discussing economy and rapidity of this method of construction, 
joint design, quality and strength of welds, and simplicity of 
field operations, and giving information on many other topics. 
A list of oxy-acetylene welded lines laid since 1917 is included, 
and many construction pictures are reproduced. 








FOR THE LATEST DEVELOPMENT IN 
UNIT HEATERS 


Write for Catalog H-2 
This new catalog, just off the press, gives full details, including 
condensed capacity charts, on the new Airvector Unit Heater. 


Airvector Unit Heaters have many exclusive points of design and 
construction, including ribbed ‘‘vibration-proofed’’ cabinets, 
unique ‘‘no-pendulum-action’’ method of motor mounting, dis- 
tinctively designed cabinets, increased capacity, and a complete 
range of sizes for any job. 


Write at once for Catalog H-2, and learn of the many improve- 
ments the Airvector provides in the unit heater field. 


AIRTHERM MANUFACTURING COMPANY 
1476 South Vandeventer St. Louis, Mo. 


The Engineered Line of Unit Heaters 























By the 
best 
authorities 


Good, sound, practical infor- 
mation which will help 
tly in simplifying your 
work and which is written by 
the industry’s best authori- 
ties. This best describes the 
contents of every issue of 
HEATING, PIPING and AIR 
CONDITIONING. 


To be thoroughly informed sub- 
scribe today. Two Dollars a year. 


HEATING, PIPING 


and 
AIR CONDITIONING 


6 N. Michigan Avenue, 
Chicago, Ill. 



















50 PATTERNS, 
OVER 
1000 SIZES 











wane oy & 4 & = 
> for Air Washing 


Yarway Involute Design—with no internal 
parts or vanes — insures non-clogging 
trouble-free service. Sizes and types to 
meet all requirements. Successful instal 
lations of Yarway Involute Nozzles in 
water cooling and air conditioning ser 
vice total more than 5 million gallons per 
minute. Write for Bulletin N-615. 


YARNALL-WARING CO., PHILA. 
MERMAID & ANDERSON STS. 













CLASSIFIED ADVERTISING 


8 cents for each word including heading and address. Count nine words for keyed address. 


Minimum $2.00 for each insertion. 


One inch $4.00. 


Cash must accompany order. 


Copy must be in our hands by the twenty-fifth of the month previous to issue. 











__ SITUATIONS WANTED 


u WANTED: Responsible position, complete 
Mechanical equipment for all types of Buildings, 





MISCELLANEOUS 


SITUATION OPEN 








p sign, Specification. Abundance of experience, 

egistered Engineer, Member A. S. H. V. E. 
attress Key 273-A, “Heating, Piping and Air 
onditioning,” 6 N. Michigan Ave., Chicago 


—_—_—_ — 


MISCELLANEOUS 5 


. MANUFACTURER’S AGENT desires addi- 
— lines for Chicago territory. Electrical, 
-xhaust and Circulating Fans—Air Condition- 
ne, sant Remote, ete. Fi. = Key 
~'*-A, “Heating, Piping and Air Conditioning,” 
6 N_ Michigan Ave., Chicago. bs 

















SEAMLESS 
COPPER 
FLOATS 


Naugatuck Mfg. Co., Union City, Conn. 


ENGINEER 


A graduate engineer around 80 years of age, 
experienced in air conditioning and ventilating 
work for industrial plants. 
tion, salary and complete experience. Attach 
photograph to application. Address Key 275-A, 
“Heating, Piping and Air Conditioning,” 6 N, 
Michigan Ave., Chicago, 


Give age, educa 
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